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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique 
whereby a network resource can optimally be utilized on 
the basis of the state of a node and the state of a link in 
a communication network system. 
SOLUTION: The communication network system 1 
includes: a means for managing a state of a network 
resource provided with a plurality of apparatuses; a 
means for discriminating whether or not adaptive control 
of the network resource is required; a means for 
performing exclusive control to prevent the network 
resource from being subjected to multiplex control from 
other apparatus when the adaptive control of the 
network resource is discriminated necessary; a means 
for planning the functions provided with the apparatuses 
and the layout of processing objects or the configuration 
of a path between the apparatuses; and a means for 
rearranging the functions provided with the apparatuses 
and the processing objects or reconstructing the path 
between the apparatuses depending on the planning. 
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(57) [5#«J] 

[PIS] MUX-? bv-Zisxr^lctettZs- 

*>, 

T&ztmmztitcm&ci*. * * h 7- * v-*# 

HI 





< 2 ) JP 2004-24X846 A 2004.8.26 

m&m i ] 

tffsMU j£¥ft J: o TUfffE* s» h 7 - ?V y - ^ coitJSfiJ^P^^^^ & t £1 jgg *Lfc|§ 

£!?2\ y v - * a s «i<*>£ $> ^ sf« s * * <?> * i» <* * a k sm^im 

tfrfE*u^¥ftm:oT, utrfE*? h v-^ y v-^oaauswflr*«^R-c^i t*usss*Lfc 

[»*3|2] 

msUBkte&tm&iemttMib, Mmms*x<Dmmviubzmm?rm%, mm*y hv~? 

y y - x fc1g&co$s3i2S§ t , 
tit, 

TtirfE** h 7-^yv-^sfi36fi:j: »>@3I3 hy-^ -Jv-^^sik 

flTifl*? h7-^ y v-^**JtK3Wffli-*fcie>lc, WE*n7-^'Jv-^ 

* h 7-* V V-^^MtP^tL^co^^CYc^^miE^ftbtlJ^^^^-r^Tt 

fc*tr J )&&<ommi&Mmmw;b 

- tr * * it $&$s j£ £ fr 9 * t « ffl $ *i * y v - * -c * s y - k y v - * ott* * mt r 

Fy v-;M*RJtt*¥«fc, 
«fE*?f7-^yy^©H, tiiaus ai 9 * ^ffl 3 *l* y v - * -c* & y y 
^y v-^ot^ffi^g-r^-^^^-r^y >^ y v-^tt^iK^^fti:, 
msEy- Ky v-^«S5Jixife#e»cj:oTS#ai*L^y- ku v-^ottaatirsEU 

'J v-^tt«jR|fc^ftnj: 0 r$«**i*:y yy h7-* y 
HfBE^y h 7-*y V-*#«#flMfftfcJ: »>*«S*Lfc^y h7-^'Jv-«f- 

ct, HtrfE^fi^^^ii^^^ig^jroT^s^n^^s^i-^coflpHem, xt* m 
smmm <z>wm&wfft>ini>mKMmtt*L t * * ^ ^ b 7 - * y y - * ^mmm 

TzztKxy), mm* y h 7 - 9 y v - ^ o^«w^i*fT 7 ^ffiwwi^ft t 

^fx./;^7f7-^'JV-^tafilt 0 ~ 

[I$9 4] 
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v-^-caba v y v-^^a^itf-?^ xwu nsRtf>f>*>frfa*y h7-*y 

ISP * -T 2> tz tb <d r - 9 * Sl-B r * SfW tPS t , 

^ jsr;-^ i; y-**5fl)ffl3rfl&fc J:-9 K'^OWfJ&^fHBSrffV^ TttfEHti® S fife/** 

*ffiz_tzmm&fflmmw.o 
im&m 5 1 

6 ] 

mse*? h7-^'j v-^«ta«a«*t j: »)fi$*i4^f > 7-? y v-x«n 

ftflfcROMSlMI 1 X o T#kS $ ft* JM#*^WEBXIi1trKI6*M fcR£ s ft& <r> 

wm$L * mm? *> tz tb<o r- 9 * mm-tz * m-r mm^mmmw «t »> mm z ft>t« 
*ffix_tzy-*-\£xmfflmw.o 

3ft*y y-^?*s;- F l J v-^?>t>ta£S£#iU &y - K'J v-^ott«*itf 
f 7 - ^ f a t«t ^ittf)^f ^ix. s ^ h7-*u v-* 
^a^^-r^ - * fc*Mbiw*i tztxvr- 9 *%m-t2> 

^ h 7-^ y v-7.^a«a^s^#-rs y >^ y v-^«t-^fst, 
iriE^^ f7-^'j v-^^a«a*ia^J: »)Si?*L4^*>' vv-9 y v-^o««^ 

WIS * y h 7 - 9 y V - X £ ^i&K ffl ? Z> * ft 0 tz & U«l » # ft t =4 & ^ * 
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[if 3t« 8 ] 

fifBE*£ai§£1ia* % «*<ssiS:fro y v-^-cjfei y >^ y v-^o^s; 

*smu »y y v-^^^a^g-r^-^^M^-r^ y y v-^««^^^^ 

atiem* ? h v - * ->^fAm a * y h v - * y v - ^ummmwibK mtz; - 
Ky v-^^a^-^^-r y/tii?^;y - Ky v-^^a^g-TT"-^ i: miey 

LiEfirr& * h y - * y v - *tK«nz** x 7 , 

ir§E»g*y h 7 - ^ y ^ f a ^ i, ii^init ^, mm*y hv-^y v-*:r 
^J^oMfEy- Ky v-x&^y y v-*o£fflftuap*3M^*fc*<&S:fc7*- 

*«4isaMfli£Mifi§gii n «t o t$o«i $ tt* <o & m etc tt> k mmmffl zm&T ztzaxor- 
**mm-t2>k&K, k»j v-^tntrffiy >*y v-*t£*yfflnrit6&4 

j j 4 *: <*> 7*- * * t , m is y - k y v - 7. r & y > * y y - * m«i Zft -5 



(5) JP 2004-241846 A 2004,8.26 

[itai o] 

3 y n" a. — ^IsSElfi^: _ 

- 9 *%m-r& j - k y v - x#cffij&*# r t > 

* y v - * Stf- * * SMSi" * 'J > * ^ v - xttRttfc^R £ * 3 

•j v - ^tt»Jtt*#R J: o x « *Ljt y ^'Jv^ ^2****1 * * h 7 " * ,] 

n v ti ' ^ ^ fit ^ 

^-■ex^mmmmzfTi *i*y v-*-c**y- Ky v-*<w«*s 

-fT*-^ &?>\ hub*-? K7-*yv-^%, tiMMeai&fr o fc»nitffl*it4 y 
v - xt* * v > ^ y v - t.*t f - ? , xi*. nm^b?>mu*v y 

,8^^**«£^*»&iWfp#lSE#Rfc, „ . 

mtB»1W*«£^RfcJ:oT«rlB«tt^ 

miB^IWIW^^R^^^^^^^^** 1 ^^^** 1 ^*^!*! 

y yrj — $ i; v-Tv^fUffl Brig's: <fc o H^x<^fffllJS;^>StH*rffv>, HtgfiftiS S *ifc^x 

s *i & y v - x -e * 4 y - k y v - x <^^« £ Ktt u > I^-K'Jv-t, ott* £ ^i- x 

zm-rr-?*%m i^s-r * #R t * ^ - * & 

y y h 7 - ^ y v <D$mmm*n ^Sfc*tt4*^7-^'jv 
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[W&Bl 3] 

U3i fi^fltx. i^h7-^'jy-^H, tit IMS ji^fi 1 5 * fcteffl 3 *i * y y - * 

* v - * y y - ^^tr3S^«^#-r 4^^vv-7»-^#tt, 

JS C "CM sE * ? h 7 - * y y - x U ffl i- a fflffl Srff ^ * CiiMK t & i> * y 

ft-cttfliSftsflrsEy y* <j v-^^itiiitj: *)fifSB'*.**£K-*-& y >*mi& 

[«f**l 4] 

[0 0 0 1 ] 
[0 0 0 2] 

««*7h7-^ll, 2fc*«*^-*fcft^3*L*, a«t<^y- K4-ffli/»T«j5&3*i-Cv> 

K^#tf^#y- .F*«e*«iasfeWKfe*fe*i.*a#^s' F7-^m **y- kc 



(7) 



jp 2004-241846 A 2004.8.26 



K<fc *?> M(iFP GA (Field Progr a mm able Gate Arra 
y ) l^^n^ ^ J: , ^ tHftffi * 3EMi" 

j K & o 

ffc, y - j: >9ij£i£$*i&7*-* i#tyn^9 -r - ? O^m^ 

[0003] _ 

n h n;V75 5 fflv^tLTV^ c IETF (Internet Engineerin 

g Task Force) *iTt>* M P L S • (M u 1 t i - P 

rotocol Label Swi tching) ^G -MPLS (General i 
zed Multi-Protocol Label Switching) U > 9 

[0 0 0 4 ] ' 

Lfc'J y?mffl*?v >**>jRilfc#l L^y- K«o*pfc aufw^WftHiffifesti. 

[0 0 0 5] 

a#69iH§* y h*7-^-et±^ WDM (Wavelength Division 
Multiplexing) &W&M<r>%&*- '^«IP«*fl)ft8t J: <9 , SbiS • XtW 
i*<73ii#/**£m$fcK boffin* h-C*mT§*J: 0 C4oTv»i. -r - ? £ 

U > * U V - * £ 1£ o T^^0«J K mm "f & C t $ ti & o 

[0 0 0 7] 
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£ ft fc -9- - tf * <7) ft # K So* v> T S 5c S H Z> 0 
[0 0 0 8] 

mmmxm 1 j 

U4*#*, "T^N^y h 7 - * <0tt#»rtT , #WB, vol. J 8 4-B> n 
o. 8, pp. 1401-1412, August 2001 
2] 

"GMPLSWltlM" , #3M££> PS2002- 2,April 

2 0 0 2 

[#«■■:*]« i ] 

#Pf¥l 1 - 3 0 8 3 3 7-5§-&$-£ 
[0 0 0 9] 

[S&KjWS* LiHtS PS] 

***** h7-*±fc4MMB*U ^-ifa>&0»ttg*5&<*>ofcfc jx-^f3f§5fc 
h7-*lftfcjESSi3&S£<, «s3i[ftffl : *«ifc^«^*2>-9--krx***iliRL"C 
Wsct%> n- K/*9 > > ^ftfilfp *^f -9 C «h OTtB-e^So L^L. 7*- *#k3S*-^iHg 

SB<^W«*»*-r4itJi-CS*v» 0 ifc, ^-e^iSSoMflittHSSSftTv***:*, 

«kd ^i-4tt«r*lt«-f*it*Bfl9ti-4o 
[0 0 10] 

»«*»&■*-**:«>, ttHfco«***flix. * * ? 1*7-* >; v-^otfc 

3fe<a?MB«*?r5 1 1 kj: 19, zfi> tiffs**M^^^^i?fli^:*ff -9 it c <t "9. utriE 
* * h 7- * y v - A<vmmm®&&mfr : gfr*m&-ri>#ifc¥®. t , mmm^K «t 

o TffrfE* * b 7 - * V - .X <aJ6i6W»>& t #5-C* & t « jg £ Htz%r&K it , firfE* v 
h 7-* U v-^7& s ^^^S^^$iJ^?^^<^*[*C7ti6^^»J|[N)*tf 9 iJMbWUP^S 
£ > ffiria*usS#St- iot, MIS* v Yv-? vv-x <DMJ&ftmrf&Wx& & t mfe $ 
*i £ li , mrl **«fllx. * VmiBL ^IStcfitX Ji It I Eg* W©/U«^ 

fflSkt&x.Tfwt&temtt&k^ mmm^wmmAkut *s?MnrtB-*, miE** >7-^y 
v - * *#£ fett»^4ssisg* t > mm%L<v*t - e ^«n«ia&*A raiE^^oig^* 

tfd** h7-^';v-^wiift, »ia*y h7-^ v-^tta^s^a^ j: 
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* o * «j C * t DlffiftflHWftl £ -T 4 fc ft o 7*- 9 * t fifcfc > wiB««exo e «r 
[0 0 1 1 ] 

SUB*? Fy-^y^fAMt^^f^x.^^^ w-^ y v- 
x<DVtu*m-tr-?*%m-rz>y- wv-xvtuum^&t, stria** yv-wv 

tf-^$iti y y v-*«ilx*^i£^ hJIE/ - F'J v-xtkuum^&K 
ioT^iHfc^- ku y-^o«t»t Btriey y v-^ttaciffteioTH 

^)itt«^^l*t * ^:*©f - ? * f f t4 1 1 1; J: 19 > utrlB* ? 1- 7-* y v-*<*> 
m&fflfflZfto9$Wffl¥WLt*ffiiLfz*v h7-^ »j v-^tafiif^tttt2»o 

ttz, aMfcUH*^ h7- ? is XT- A$rfi|^i-4^a*H)»x.4MfS^ ? h7-^y 

2ti&<7)*mciz#>K-®m*? > 7-* y v-^^iimi^^n^^f-^^l 
ttz, £ ^fi##x. & * ? h 7-* y v-x<r>i *>> M-9--tr*-*W*M£3l 

£fH tztbK&mZ K2> U v-xt*4; - Ky V £!^tIL, §u - K'J v - 
^.co^a^^-rx- * Sr. M*? h7-^->^-7 v A*fllJfti _ *tKJk«)S6**HII^.**f 

f-^^^itait*;.): *)iiiriE*y h7-^ y v-^^>i»'liinw*p*ff 

? y v-^^WJfP^^^i-s^ft^-r-^^M'fst^^^, mrfE^firtHlx.&^t£& 



(10) 
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*ff^fc*t'ttffls*L*y v-x-e*sy- F'jv-^ctt^stiL, ffcy- f y v - 

y >*yv-* u m i )>?vv-xv>vim*m-rT-?*, mu*yhv 

y v-xtkummmw^mm-tz y y v-^t^^^tt, tine** hy- 
* y v - x*mmm$im.iz x mm* * y h u - ? y v - * co^ae kjb crmis* ^ 

x o x&kmz ♦L*« s a#sk«>wEii*»«i-* tzttxor- 9 u mtEficotfrfEy - 

[0012] 

tr^^flMMS3i*fr? 3*1* y v-x-e&&y- Ky v-xco#tffi£ 

lfria^^fi^\ tiMMg&fcfH fcfcfcHMJSti* y v y ^ y y- 

x^^isl, &y y v-^o^ffii«rs-r7*-^*m«-r* y y v-;m*« 

m.-?-r-? ttfrisy y v-x^&^^x-f ? 3 y >^ y y 

h 7 - ^ v x r a ^x. 4 mtifliiJigf itirfE*? fy-^'jv-^tMixr-y 
■^•CB5«?*L^y- Ky v-7WJ y y-xcoi£ffi£^i-:r-*xjin^£coii& 
ley - Ky v-^xcry y^y v-x^igffl^^w^-r^^^^g^^- * *36n, «r 

3 *LTv> £ (OS «*3&*#»3^53&»*«|je-r4 ilJSflfiJWJSEX ry7*t, fltr 
fE^JtS*iJfP*«5eX -r y ttMUfc&RVm&ieMtt&.nW @e§# s £>5 ¥U5e 3 tifcS&^fc 

- k y v - x&tf y > * y v - x^^^^j^g^ j: o -cmmz *i* co*m ctztb 
Kmmm*w*-r2>tz&<DT-?zmm-r&t$k\i, MMKmmy- Ky y-x turns 
v>?w-xt zmmarm* «t 5 umiE^sTO^a^^wEm^ftBS-^ ^> 
friEtMs? titz&ffi&u!%imttgLv>i$tiiu*ft7F-r2> tz$><DT~ 9 &ttgimwKmig-r& 

^mfife$iJ^^S>6 s , 'mrlE^N°xcoW«fi£col^tc$)jfpM^t^^y- K'Jv-wj >^ y 
v - x CO ffi«Bfe$iJtfl^tt n J: o "CfWtp 3 co £ 6fr C ^ ft K $mfflm *m*-tZ>tzib 

v>T-?zmfs-?& t&K, ftiticmiEy - Ky v-^tKU'j >^ y v-x t ^fflfflir 

wr-fZttm.m^Kmm't&^X'T vJb, mu*y hv-? v v - xvtummmw 
i)K mm^MxTy 7^m2fttzmwm*^i&-rz>tztb<Dr- m%z;~ 
Ky v-^x^y >^ y v-xco^«jtp^ff immmmxr-y -ft, mtt-^xmn 
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[0 0 13] 

^ -c* * y - k u v - * o^ta **-*-7*- k y v - * vtuum^ ft t , 

^.jv-^ «^itf- * 'J > * u v - ^sixfc^ ft t , ffirsE^ - k u 

v-xJ*«JR*^ftfc«fcoT§€$;ttfc>'~ K'J v-^o««fc«r»u y v-***S 
- * fcfEtt Lt*» -r & * ?f7-^'Jv- xtfcifc*$t#ft t > fitriE* ^v-^'Jv- 

^fltris^-y h v-^ y *>, e**tit*MEjai*fT? *t* y 

*> > tit$Msm£fr -9 * fcttfli s y v - x -e* y y 9 y v - * * ^i- -r- 9 

ifij.5tjfijfestL3ti&^Kfi, m&mmnximunm&v>m~m®tt$Lt%2>*y ] ^' 7 - 
-r* tztb<or- 9 ^M-riiPfliWfPK^^S £ * ttiEjft&wwws&^ftfc £ or«?ett 

-^*5fflffl^rie4:J: d fc, TltlB«<iBXO e tWIB*a!3aW"*^WK11^>W-»*^T v ^ miEst®? 

tL^mffia^aw-jfe^wEa^jt^-r* tz#><or- 9 *?km-tz> j - K«tiEfiw»P¥ 

ft*, t»»^W««fi¥ftt*oT^ ©1^**^5? fc^fe**''*:*^^**- 

fc^*<aw*j££rajFi-*fc*<&^-**£#i"* y y?m&ftm^WLt x^xmrn^^^ 

. , 

#if-if;**tiMWE3l*fr5 fca&K«fflS*i<S> y v-^-c**^ - K'J v-^otfca*K 

Y')v-7,<o^m i k^t-r-9 i k, mfe*-? y v - 1? ~s 
%L<om.m.imk. & * y h 7 - ^ y v - * vwa * mi- r- 9 nit * ^ft t mm 
m®zw&-t&fc#>v>r>- 9 *%m-fz> z\kK£V) mu* -? v 7 - 9 y v - * <t>#»j® 

*-^#ftt, aria*? h7-^ y v-^tta*ai6«uj: i9«as*L*^^ h7-^y 



(12) 
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>9 s n tzmtm vwi&mK «t o x*m s nz> tmnmom gem ^m^-r %> tz t> <d r- 
m*r-¥x*?mms;&*i : T o tzubn^m^fi^ >; v-*-e&&y - k>j v-^cotku*^. 

tfrl2^ 7 h7-^'J y-^^«l : 31^m^«t l9«31t$*l&* h7-^'J V-*<7) 

titzumR vmum k j: o x^m $ mmn^nmm. * m^r & tz t- * * %m 

[0014] 

, fww^t h7-^ >; v-x*mo&wfrt>£>mfflm2*i2><DZffictzibKm 
wm^t-T-otzmz, *ig^y - K^co#semttis^tfv^ limit® ?*i7ty- rmife 
<Dj$&w*m7F-t2>tztt><vT- ?*ttm.$imKmm-t2>-3}. ^^^nm^^mt^m 

S ittzm^-K ii, fjilJ#p*|-#L t & & ^ h7-^'J V-^^^^^^t>^i$ijtp^ tL^>0 
?) S « fi£ £ »^ -T & tz <D r - 9 £ M ftg S K % m ■? Z> 0 

#L7t^tc{i, smwoy- v^mzmfc-tZo $tz, &m^w.&, m^*<D^m& 

[0 0 15] 

jut, mwzmmLx, c\<Dmm<DmimmMmK^xmm-r^ 0 
mm 

t-f, *%ffimm<vMf&iz^xmm-?2>o 

m 1 a, *§&w<7>m 1 *iiici?.ii^ -7 F7-^y^fA 1 <Dm$u*7ik-r7v ? ? 
mx3bz> 0 c\<d£7%, ^'n7-^MULti^ witif, ^itiswtstSo 

h 7-^->^fA l fi, K-C**<BfllJ*IW»y- Kl 0 a, 10b, 1 

Oct, ii—\£xWms- F20a, 20b> 20c, 2 0 d t , ^17 - F3 0 a, 3 



(13) 
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Ob, • • • , 3 0 h i: , 3.-4fm*. 40a, 40b, 40c, 40dt, * y Y 7- 9 
y y-^ttSfiy - K7 0 fctf, ftO*P#-?-i(H5 0 -^flMfUK&M 6 0 "CSafe* tfCWSfc? 

T, g|lftfc£^i#«>ii#/-?X#> f?flx_tf, ATM<iI»VC/VP (V i r t u a 1 
Channel / Virtual Path) MPLS, GMPLSWJ:^^^ 

tpy-Kt, 4o^-9— feT^W»>'- Kt, 8o^Sy-Ki, 4o^-tmi:* 

***»»C*V>T, 3o^jH«BfcW«iy- Kl 0 a, 10 b, 1 0 c fi^iiOflt 
g£-e*<9, 4o©t-^Wl>'-K2 0a, 2 0 b, 2 0 c, 2 0 d fi*il<7)1f JS^* 
»9 8oc?>^y- K3 0 a, 3 0 b,—, 3 0 h lt&m<Dffi$.X-$> «5 , 4o(?)a-fi|S 
*4 0 a, 40b, 40c, 40 d»i#«0«Jfc i^TOiJlWTtt. 

fcflififcWfcp; - fi o, •^-tr^w»y- K2 o, fcj&y- K3 o, 

#K> #*©8lflifi£fytM - Kl 0, tf^fijfpy - K2 0, feM^ -K3 0* 
KflJ1-*#5M , **»'frfcW^ ^aiWJftWHiM - Kl 0 a, 1 0 b, -, * 

-e^fljfpy- K2 0 a, 2 0 b, - K3 0 a, 3 0 b, fc5fcfcfc.*fc* 

flF-§-*o»tTEE|-*-4 £fc ktio 
[0 0 16] 

^- Kl 0 ti, 0 2 fcjj*-*- J: ? 7 - K 1 6 flflftli - * C P U 1 0 1 

t, yo^5A^f- * *nK«* it&lSm^ai 02h fifey- Ktf-^^ISft^) 
^fe^l^^^-^^-^l 0 3^ix.TV'So 

iWfliBfeWjft^ - k i o mzmmw io2i:it j - K^Srwees-r^^* 5 ***^^ 

, *SfllJ£^*^5l* 1 **^S^**«iEi"*^:«>0"^n^7A, ii 

figj kit. J- KHURSE$*L*^©ilitt*3EMi-*i t I'D > * ©WSJftJ 

tfi, f ffl 1 1) 7 'J V - ^ ^r^It * i i: ^ ^ •) o 

tit, <0|£5eJ tti, [/UORSlPttoT, MfcU v-*«r 

5t«-r*£fcj ro^* ©jsisu tit, r^x©i»»:ftoT, 56«$*t-c 

[0017] 

K2 0 t±, @3t:*t«t^:> tf*«W*M - K 2 0 ?>#S& 
^$U^i-SCPU2 01k, 7n^?A*^-*#3E1i3:ftaffi«3£1fi2 0 2 t, - 
Kfcf- fcJ&^HjR'T ^^"7^-^ 2 0 3 ^fit^So 
■fl— tr^«0»y' - K2 0©IE^S2 0 2fcH\ iPm^JtM- Kl 0 ^fc^tB^-T- * 

msc-cs/- K2 o<&«t6*Rjer**:«><a:/n^?i^ cpu«ffl$foi>- K2 
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mse^x-* (y- }*mm*%m.-t2>fi:#><7>v7 h^^r*. mr-?, mx^r-? 

y- KiiB^^-r- y f4, *nii«j$|jy- k i o^hmm^fir <^>m^r~^Kmcx 
, ®;~ Vfrtb&T&ztixztz #y- k^^s tLfe «9-r^ 0 -^-eyftiJtpy- K2 
0fi> V - KtiSeif - Itii v 7 h ^ x 7 L> y- KE^S^Hr'- * 

[0 0 18] 

fe^|y -K30tt, 134 $ |c % jgjgy - k 3 0 ^SUSrW®-^* C P U 

M-TS^fe^lHl^ > y- 7^-* 3 0 3 k*ffiz.T^2> 0 fel^- K3 0O|£tt^m3 
0 2Kf4. ^-fcfyfiiijfpy- K2 Otl^tti:, iMWy- Ki O^^J^r'-y H 
JSCTg y-K3 0 Wttl6S:Ret4fc*©^D/5A, y h«yHM^g y - K3 

o«x.^#t; - K'j y-y^a^ y - KogJMHf • fc# • *£%t • «iS:^(7>y - k 
>f^vh©H4*8«nfc*©yn^5A > Rtf, y- K*M&*Sfei*-*-4fc<>*>y- K 

ffc, EUSf 3 0 2 i:ii, U>y (^y.) $rWfj£-r.& fcM^o^7^, 

m^<ov y y v v-^^tW^n^fc^yn^^A, yyy o**) 
-f-^-y, y ^y^te^^y ^ h*M**ia»>f >^-7i-^ 3 0 3 £M£<t> 
<K2|y- K3 o wiaift-f > y- y i-y. 3 o 3 it, ffi^ly- K3 o £<7>^y£iS:5E • 
y hy-y-yyx^ l :£#^ifrft^o^jgMifflgj£s tu y yy y v-y^^egtc^ffl 

[0 0 19] 

EMfcfc, *y h 7-y y y-y^May - K7 o f4, 05 n^i-J: ^ * y h 

•Jv-xWly- K7 0V>&ffi*M®'t2>C PU 7 Olt, •yn^^A^^-^^IB 
1tS:Jt&iEil^g7 0 2 t, ffey - Ktf-^*Mmf:^©@^>?-7i-^ 
7 0 3 t £fltx.TV>& 0 

h v-y y v-^tSfly- K7 ooffi«^ll7 0 2 kmu -9— t*y$ijfpy- K2 
o^|£gy-K3 h7-^V7-7> (y-K'jv-y, yyyyv-y) 

*i-^7t:46c7)^wjtp^-r-^^fflm^:$y®y- Kioi»i$iu as* ? h^-y 

[0 0 2 0] 

*fl*j**M|py-- ki ommmwi o 2csE«?*iT^4±iiLfc^D^5Atcpu 1 

0 l^trtSittioT, &Tfc&^*iH*iftft!Hipy-- K l 0 K*s»t4«fife5&**m3 
ft&o l^lfcfc, ^-IfyfUtfly- K2 0OfE«^1t2 0 2 fcSE«3*lTi/»*±i£L 

fc7"n^5AtCPU 2 0 l^ffniiCioT, JSLTKifc^*^- fcf^lfflfpy - K 
2 0 fc*3»t**MB;& J *3i3*l*o EH*fc> fe^y- K3 0<7)fSti^S3 0 2 HfB*3*lT 
V>414Lfc7 , D^?A*CPU30 l36 s Hff1-SitH«toT, JWT^a^*<5My- 
F3 0 k:*»t*«ie*«*3S?*L4o IWl«^. *y hv-f <; V-^^S>«3Sy -K7 0O 
IE«S1t7 0 2 HSE«$*LTv>4±J£L^:^n^9ASrC PU 7 0 l*«*fit4iii:J: 

o-c> hv-y 'Jv-7ttfi;- K7 0 ^fcfts^t^ ? *^?tL^ 

o 

[0021] 
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^ y h 7 _ ^ i; y _ ^tica^ay - k 7 o »*, j - k v v - *tffcSJR£SB 71, y > * y 

V-xtt««tffc»7 2, h7-^'JV-«SM7 3&tfSMfi1W»»7 4 Srtfix. 
"C ^> 

y _ K y v-^«fflJR*SP7 1 f±> t-^MI^- K2 0 «fc «9> «U»€#«15 0 

©jnx*ufcifeK. h7-^ >; v-^tais»?t7 3i:iitSo *^7-^w 
'j >?v v-xvium%k&7 2(4, |gMv-K3 o©'j>^yy^fta*-^ 

IfrLfclfefc, ^n7-^JV"-^S»^7 3(:Sinc ^^7-^'JV-^ 

tt«5a*aas7 3 (±> -sMt^-r-^^iEmi-^o 

#Mfc$iJf|)£B7 4(4, aSfcOJHWJftWIW^- Kl 0**ra-*? F7-^JV-7C 

^#fl<jKU4, MJMTO7 4(4, ftUfclfcfT ^iWflUfcWW^- H0H> WW*^ - K 
i;y-*n 3gL<(4, IWSft'J > ? 'J V - ^ n f ?Ift*Ht4, ^bT 

wmmm 4 (4, v 7 3 Kwrnztix^z*? hv- 




[0 0 2 2] 

fflflSfifclWHlM -KlOli, V- KttttEftftlira lit, V>9 1 2 

«1H«l«lk»l 3(4. h9-^Jy-^ttR**»7 3fc*»3*fO>;6ifi#** 

•Ntfu ^3g«##<7)«, 3*bK(4, ku v-**y y v-^oJ»*xtM** 

> if 3 tiay- Fli©«t LT f4> ~7 7 4 ~7*J * 

[ 0 0 2 4 ] 

aUBW»«ISE«Bl 3(4. K©'jv-^*«tt»J:^ ^ ~ KUffitSSIti^ 
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*iJ5ef&13(4, y- KM^/"«^Srfffl|j«i- 4^S* S ** fc«fiLfc»#Hli, 'J > y (/* 
[0 0 2 5] 

y - Ftttgranifliffi 1 1 it, insfljuwmsggB uh; - kmuks^^- y *g 

it> F7-^-/^fA l ^#*flHfjc^*L^y - Kt£tg<7)??Efi£ftB-r&o 

-T£=b^, - K««6ea«0»S5 1 1 14, f7-^'JV-x«iSfiy-K7 0i:S 
»S*L-C^ar , "-^Sr#flRi-*i fcKi ty, y- K'J v-y^&tnj yy v-*<3^§tfe 
S**BL4* { ?>, <>- KIMfeOWEIl* -/ - K«j6E*W*P» 1 1 
(4. ft® Lfcy- KttflfcMiitim* U fltmi 2CliL, 'J 

tfMf3c&L. K7-y ->y-rA l£r#fc LT <t »9 y - K&fl&Eg 

y - K«M£Ett«mffl 1 J4, y- K*ffiWE1ltf-B*&S&Lfc«fc, y- Kttfig 
ff@2SW-^-e^^y - K«1S6<ES5cy- Ffc*£3£3fcy- Ki:, y - K««6sg*? f -***E 

[0 0 2 6] 

feftlliilftigm 2 {4, SlSM?M*l&9l 3*»fey>^ (^°x) fffil^Jt^^ 
~*«r3HtL, -7 f V- y ->y.-r A l ^#^^^nv>tt7t >y (/<?y) offfilfifc 

£it®-3"<£> 0 

"T^to*., >)>9 «^fUMl2t4, ^'yh7-^'JV-xWf^7 3i:S 

KX^^-r- 9 zkK£*), v v-y,&?>V - K'J v-yco^tK 

»*fitet***^, 9>y (/^y) off«^^ft®-r«, 0 mn\z^ v>y ffluftflnj 

mi 2 (4, WMLfcU >y fflgjftfclw-ratiMRfcy- KSffiEtMHtfi l 

shbu t7t> y- KtittEitiwfiffi i i frhtfm*p<o; - KHEa^m-r^if^s*^ 

-T£ ££-cif*l3fcifcU h 7-y ->yxA i ^r#t ltJ: ^ft^y - KEflLR 

U>y (/ty) #fife$ij$p^i2(4, >J>y (/N'y) #«j«W-H**SSLfclfcM. U 

>*K£tt<z>ft&y - K3 o yyy *w*jjft-r > y (^"y) §g£ 

MIMfllS^ l 4(4. jgft1H«Ptt-*£&**y hv-yjv-y^r, -fifc^iHUftftMipy 
- K l 0 a*rai$fclWfli L&Mfflfflt %2><D&ffiCtitbiz, MWi* y hu-9 U v-y.£n 

[0 0 2 7] 

[^--ey^ijfpy- h*Jff(gg;- Kofltift] 
*r-\s*mfflS - K2 K3 0 14, f <otf^ sitic i o t^i ? tl^ 

WT, ^-eyf&ijfpy- K2 0 tlSigy- K3 0 ?>filJ£fc-ov>TI&§l!1-&o 
[0 0 2 8] 

[^-eyflnjipy- Ko«t&»jft] 

-9-- tfyfijiupy- K2 0(4, of w ini^ y t >r t ? * - ;v«tg, &mmm<v®mmmffli 

raia^-rid fc. ^-tfyfM^py- K2 0(4, gy - K2 o £§3-*-*fc*<??y - Kt= 

3g&2 1 *4»*.TV»4 0 y- KflS2 1 (4. y- K«MftRSeft2 1 1 tv- K'J 
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V 2 1 2 k&mx-X^Zo 

y - vmmfcffi 2ini, mm&mw; -no^ - vm^wmm^ 1 1 i *k y 

- Kteat6/ tiMMRSJB* f - X(4, y - K^ffi/ffiHftSA^f- * 

o y - K*ffi»5fe» 2 1 1 (4, lif-?tftoT, y-Kttffi**St4fc*OV7b 

y- K«tt&H92 2 H *)*eaiLfc «9 > flfev - FJ:>>£#i-4fc*G>4M*frn, 

F2 oo5«ig*Kfei-*o x.~*fmmt (4, x.-if*mm-r2>tztb<D&s§r, 

y- K 'J V-^tfeJSl* — ^SR2 1 2 11, C PU 2 0 1 (7?^ffl^<7)y- K'J V-X 2 3<7) 
ttffl«t«^s»«tfe»«r2g^cffi*LTv»i 0 K'J V-*&«*->»2 1 2(4, §£*1L 
7 - K 'J V - ^ 2 3 Oti^ift^iW $"It 'J V - ^^Sf - ^ * , &2c, 

K7 0«0/~ K'J V-*JRRJDl*aS7 li:IfUi/^ 0 

y- K'J v-y.*K/ft*-*£&2 l 2 (4, y - K'J v-* 2 3 ©a**NK!l*l**ifc 

PUDfcijiSt'J V-^tt»f-^**f f7-^'JV-7Wl7- K 7 0 <7) y — K 
y v-**fc?RiJ0l*SB7 ICS! Uv>^o 
[0 0 2 9] 

^Sly- K3 0 (4, *fS|j|5M 0 J: l9 3He?*tT< h^W^-r- y ^<7>x- y 

^y- K3 0(4, y - KM3&3 1 t 'J >^fl»3 2 fc*#x.Tv»4 0 y- KSSSP 
3 1 (4, y- K«fllSH!SeeB3 lit; - K'J V- 3 1 2 fc*iitv>i. 
y - K$^!£5eS&3 1 1 (4, ffiflUftHnMip; - K 1 0 <DJ - K^tfegBSfUfPgB 1 1 frh. W 

x(4, h'&mm/ffim$:Am&T--?z£m-r2><> vmm^3 1 K4, 

5e*t&3 3 «t ^^ml^iq, flfey- K<t *) &fe-r&fctt><D!em*tTy'*. K3 o<t>*£ 

y _ K ij v-xtfc^^-^^3 l 2 (4, y - K'J v-y. 3 4 <D&mytU*M%WM*&^ 
iHLtv^o y- K'J V-Xt£»*~*3B3 1 2 tit, MBsS***^ 

$*LTV»* 0 y - K'J V 3 1 2 (4, j&fc, ^ILTt/^y- K 'J 

/ - F7 O^y-F'J v-**K?RJE&gB7 1 H3HBLTV»*> 0 

Sfc, y - K'J V-*#MSi*-*SB3 1 2 (4, y - K'J 3 4 o»ftflMfc!B*l**MK 

h«kaffi**^-T'J V-^ttSLT*-**, ^^7 
-y 'jv-^i5ifiy- K7 ocoy- K 'J v - x#cffiU&£g& 7 l i:MLT^s 0 

'J >*«3ffiSB3 2 (4, y^y 1£jM5e$&3 2 1 £ 'J 'J v-y.t»cifc*- 

y§B3 2 2 £: SrfltATufco 

y^y «^|g:^§l5 3 2 1(4, *Hflm«HSy- Ki 0c7>'j^y (yN-y,) ttAftUftift 

tSSE/^l&if^x- y L, 'J >^«*SijlT f -^* , SB«$*tTv^4 'J ^^»fi65elS6 

SB3 5 ^#BSt^7i s ^ 'J >y (aCX) £#1fJjE1-&o 

>j >y >j v-xt^«*-y^3 2 2 (4, 'j ^ y 'j v — y. 3 6 witffl^aa^flEiM*a*s^ 
E8Ltv»4, 'j >y 'j v-y.«ffi*^y^3 2 2<7)^l»^^(4, 'J>y^ffl^^i 
titv»4, 'J >y 'J v 3 2 2 (4, t*UTv»i y > y y v-y. 3 

K7 OO'J y>7 'J V-^^ajR^aJ7 2 i:IfLtv^ 0 

tti, 'J 9 v-y.^a^-^^3 2 2 (4, y 'j 3 6*>SftflM*$*l***fc 
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K7 0*>y 'J V - ;M*iKJlZfcSB 7 2 MSHttTV»4 0 
[0 0 3 0 ] 

[Sj&fttlffOttaB] 

y- hi 0**mix.*a[jKiW«io«fi6*iJiWi-4« 

RBIK^-i-J: d H, F7-^'Jy-Xttfi;- K7 0 14, tfM*«kS (XT y 
7S 1 0) *ff % ffil&JK^SKis^Ttf:, y- K*ffi5Hfc*t6l&fcJfclW*l (7?f-f 
rfW) *ffdfc*<^7'-^*JR*-r*^^ h7-^'Jv-^M*->-t>xs l 0 

it, v-*ni»ia**i*#H», y- Ky v-;*JtR#jfc**R#i&*fH 

y- K>f ^> MS^aa»i^-^>^s i o 2 1> y >^y v- 
^H«na»^»#niai: y y v-*i£R#&*MR#j££fH r*- 
<7>y y^-r^> MiMaa->-^>x s 1 o 3* s ^jn»f^LTv^* 0 ^^7-^ 

'J v - x 1/ - F 7 0 (i> - 1 > ^ S 1 0 1 , 10 2, 10 3i:J3»t^ffi 

iKlfeiiacT, mm* ? yu-^^xt^ \<d*v yv-? y v-*<*> 

3££y ^> H7-^'J v 7*- mm. iDILfc^> ^-;>7 

— ^ y V — 7 3C * o 
[0 0 3 1 ] 

*B«l£fTOy — K 1 0 <*>»S&1M*P*UieSB 1 3 f±. * ? h 7-* 'J V-^«j»#»fflJ 
7 3 t*»$*LTV^aa#^y h7-^->^rA 1 y V-^wSfC^ftfflt 

U*U-rT-?*m%X U fiJS«l«5&*^S^S*^*iJ56Srff 7 Uf^S 2 0) , n 
fc*>, J6lfc1|JlM*P*Uje«& 1 3 If ^7 f7-^y^f A 1 I3^T> ^-FttlgOffE 

S 2 0 ; ^R) , SftflWRJK^M (^f7^S 1 0) *tf^ 0 jfi5>5f fc*l»f**tfc 

(xr^S3o) stf'yy^ (/^) Sflua^-y>^ ut^S4 0) Kit* 

[0 0 3 2] 

m 1 1 fi> Hl0©7n-f^-ho^7f7-^iJ V-^tfeiKJDlit->-'Jr S 1 0 1 

V? hv~?v v-xtsifiy- F7o©y- Ky v-*tmi&*£B7 y- Ky 

mA^-7f|ppS;Packet Per Second) *Itf-^*$f L 

, ir^twpy- k2ojj^cpu2o i v>nmm (%) *^-r7'-**$Hg"*-**'£' 

[0 0 3 3 ] 

is^y - K3 ooy - Ky V 3 1 2 tit, i y - F 3 o izmfz^t-y h 

nmmzmtiLxte »k ^> ^n^itf-?D 1 hv-y y 

v-^taifiy- K7 ooy- Ky v-*l*»JB£iigB7 1 k surra. 

ttz, ^- e^iwftiy - K2 o oy - Ky v 2 i 2ii, cpu2oi^> 

«ffl**BEffiLTi3 »j, 3&5fc, C PU^ffl^£^-rr f -*D l 2£*y hy-^y V~X 

tSfi^- K7 0<7)y- K'J V-^^RJKH§B7 i fcSHt-r&o 

^ h7-^jv-7t«fl/- F7o©/-K'j v-^tt«Jtt*»7 i f±, <gS|y- 

K3 0-^^-tf^.fW^iy- K2 Otf'&S&ffLrt:^? hftIi*^t7-^D 1 1-^CP 

5M>ru '*7*-?m&*i?To i fcKi *k y- K*o«k3aftfflf*ncm-rao ^ lt, y 

- Ky v - 7 i a, ^^7-^-»W7 3i:, y- K^&a^s- 
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%Tr~-*D 1 3*3Mgi-*o *v 'JV-^Mli^7 3 it, tikmnffizUT 

f-^Dl 3 ^IBH-r^o 
[0 0 3 4 ] 

H 1 2 HlOCDyn-f-^-h^^hV-^'J y-*#tSJRfc->-'jr y* S 1 0 1 

Kisv>-c> y y y y v-^^«^5iT^it^^JK*i-^*!kasrgi^-r^^^<7)iiiT^^ 

* y h 7 - * U V - **Ki5i^ay - K 7 0 <7) V V ? 'J V - 7 2 rt s > U y * 'J 
V-^^WI^«itLT. fiSy-K3 0*^'r/^ttlfl$ (96) *m-fT- 

[0 0 3 5 ] 

_ K 3 o o>\) ij y-^jKa*-^g5 3 2 2 ti, £ y- K 3 0 tf>'J y 
y - K7 0 O'J 'J V-^^SURjfe«U7 2 naHH"*,, 

* ? h7-?'J v-^tt»fiy -K7 0©'JV^'J v-^tt«JR*W7 2 (*> 3£jiy - 
K3 0^£>£#L£'J >^W^itf-^D 2 1 £*K> #f-^D2 1 l^±<7)R53l 
14^59-*ft («^lf, &&'J >*<ateffl^iy y^W^^y- K3 O^mb^S) 

y y* y v-x*c«jk*^7 2 ti, y y v-^^^siftfflfSr^-r-f'-^D 2 2 
y *j0c«*«bb 7 3 ^mm-f&o h7-^y v-^««*»as7 31* 

> ^Mft^^^-t"^- ? d 2 2 ^rieii-r^o 

[0 0 3 6 ] 

[y- K-f ^> M&&ii*D 

H 1 3 HO«7n-ft-K^y-M^> ^ > * S 10 21: 

^-tf^fijfpy- K2 0<7)y- K'J V-XVtU*-?%!>2 1 2^fe3Sy- K3 0^7- K 
y y-*#cifc*-*gB3 i 2 it, jmWtt«4fcli**3R«**tfiLfcfcSK, fiftm* 
^4^f*|t#^ffi^^ait^^i:$-a^T f -^D 3 1*, F7-^JV-«I 
y- K7 ooy- K'J v-^ffilJR*SR7 l tlft^o y- Ky y - ;MK«UK*S& 7 l 
tt, MLfc7*-^D 3 1 ra±<^l»JI14 (W&tf, *>*<g&y- K3 0*>»**KSRWU M 
|Bj^l7-K3 0t^taiL#^) £53-#fU ^<*>y- K^»:ftffi*l*#tK»a*lfcai3 

*Lfc^**U5c-r*o f u, y- Ky v-;M*SJtt*§57 1 a. y- K^o#«afti«:a 

tf-^D32^, ^ 7 - ^ V7 - 7 3 ^Ifl t ^ „ 

*y h7-y 'J y 7 3 ti, #$Sil^0$*H'f" - r r — ^ D 3 2 £fEl5t-T&o 

°[0 0 3 7 ] 

01 4 ti, SI l 0£>yn-*--v- h<7?y - K>f ^> h^^VtUMftl^-t-y * S 1 0 2 K 

jsv>T N y- K-f ^> h* ? y- Ky v - x<Digm*&t£x& &m&-<7)z/ - > ^xib & <, 
*y hv-? x )v -^tDBfi^ - k 7 o <JD y - k y y - 7 i tf, y - k<*> 
*t&**&<?5B&*«>3&&y- Ky v-x<Dm%k it, <esiy- K3 outfit 

<OtVrv hWMttt (PPS;Packet Per Second) %M~?7*- ? 

€U ^-tf^fMfpy- K2 ofrhit, m&*ttm&v>c PU^a^TJ (mips; m 

illion Instructions Per Second) 
B 1 4 *#IRL**«?)§£K-r*o 
[0 0 3 8] 

*sS|y- K3 0<7>y- K'J y SB 3 12lt S/-K3 0 n*j»t*y - k-t 

^y ]*<al&&£i£tiLTv>4o 

y _ KV y-^tfe«^-^^3 1 2(4. |y-K30t/- K 'J y K 4 rf: fiMIS: 
ZtitiZt £}&2fli-& i&jjn 4 fc tit >*i3M#fcWS&U *k®$mm.<o 

>^>r y Y$kmitt)Z%i-tr-?D 4 1 ^7h7-^'J V-^WIV -K7 0<7)7 
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ttz, *r-¥xmms - k 2 o^y- K , jv-« : t-^^2 1 2 1*. iy-K20K 

y- F'J V-^tJwfc^^-^2 1 2f4, |y-F20©7 - KU V-^^RJfcliUR 
PU^M^^^i-^-^D 4 2 h7-^'J V-y^M^y - K7 0©/- K 

■Jv-^MiR*ge7 l 

y-^Mfl/- K70©;- K'J v-^«ajR*«5 7 l f4> 3£i£y- 
F3 0)J^S«Lfc«i«<O^f FMIll^itf-?D4 1 *\ ^- I: y^Jftiy - 
F2 0^t)^#L7t^i&m<7)C P U«tatg*D 4 2 Srg-T-r- ^^Mai&Srfl-^f U /<? 
-*-*SH£**fd ZtKJi *K y- F'J V - xtf £'<D £ i H3EM$*Lfc^**B 

Itl>o LT\ y - K'J V-*:fciSiJfc£8B7 1 14, * -7 h V - y 'J V -*tfcS*»SB 7 

3 J*. sse7*- *d 4 3 *mm.-fz>o 

[0 0 3 9] 

[y >*>c ^> n&4«aasiv'-^>'7] 

01 5 it, @1 0^7D-ft-f<D'J>'^>f^> M&^tfcaaftI">-'Jr>^ S 103C 

&^t. y >-y-r^> h&&nffi J ?f$.w<D&£.-c&2>Wi&<Dz/*-tri<'x-e$>*<> 

fel/- K3 0©'J>^'J v-^^ffl^-^gsa 2 2 t4, aftflf^3K^»#^»*«ttfi L 
IH, 'J > ? V V~X<7>&nffiftM*fe^VlU*tit&LfcZt*M-fT-?D 5 1 * 

o|*#*KSBli> 'J >^M«§<7>|gMy- K3 0-c^tHL#S) #Sr»3gUfc±"Cx 

>7-^ y y-7ttsi!ia;7 3 it, y ^y^^f&iiftj^-r-r-y d 5 2 *ria«-*-*> 

[0 0 4 0] 

12 1 6 f4, il 0<7)7O-f-t- h©'J>^^^> hf^^faitSPv-y-^X S 10 3C 

&^t. y ^^>r ^> hwv y? y v - x oiii^st'e* ^i^ov - ^ ^ ^ s 0 
ii-^fi, y y v iraRfcttu ^H'jy^'jv-^^^LT, y 

> y mi* (bps; bit per second) frtiiffl-? 2>o 

&ms- K3 o<?>y y v-y^a^-y^s 2 2 (4, y >? y v-^ojrr^mk* 
-*#cifcMy - k 7 o<^y y? y v-*:fc«!JD££s&7 2 KgHg-r*,, y y y-*# 

«lKft^7 2(4, $fUf-^D6 1 PI±OlWJI14*»*L^:±"C, V>^'JV-7<0 

£*<o*ijki&& Lfc^*«gn e f lt, y y y y v - * jkhsb 7 2 1*. f« s 
Lfcjte**^«y >y y v-^tto'j v-ys^JE®$n£^-r-r- y d 62**? h7- 
y v-*tt«*»3B7 3^SHi-*-*o * y h 7-y y v-ttftMWRi 3 J4, §€L 

£x-y D 6 2 $-fE1ic-rSo 
[0 0 4 1 ] 

[ y - Kftffifisi -> - > * ] 

S 3 0 *3W*-*o 

s-r, raiHt^i-j: 7 n> mm&ftmy- f 1 0 co®isftij®*ijiE^ 1 3 14> as$uip#g 

fU^S^T? Uf-^S 5 0 1)o &J£1M4ll¥U£gin 3*<»61WWa s ift£fc#«J5eLrt: 

*^ntt, ^ra^^asi 4 (4> au&iW3p<a*-yy 1* tny - Fy v-*w<> 
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S{&iww*jse«i 3 y -K*ii?f ^ o^y-m 

ttEHNMl lKSfti Ur^S 5 0 3) . , 

y - K«ttE««oiP«s 1 1 ti> h-mm^mm^r- 9 lt> y - h«g«>w 
ESfrftii-r* ut^s 5 0 4) . y- mwwsci 1 w-bl*: 
y- K^t^EttSr^i-x-*^ (^) 2 
yy (/N-y.) m^JWi 2 HTftIi+<75y y? Wf&ftiii^T*- * 

>HU») If «Saft*ff 7 Uf^S 5 0 5) o t *LK * «9 > ^ - K*fl6E1»W*ff 1 ] 
Hi (^^) «JfcM*»l 2 fcttill/C\ J: *}ftjg*y- K<0EilBta«:StT* 

o * at, 7 - K«M&ESftU?l£B 1 ltt, *7h7-i"JV- 7 3 *t 

o>4^y hu-9v v-*<7>&u*m.-tT-9* i §:m-rz>tz&<D-r--9*3km-rz> (* 

f^S 5 0 6) o £*lfcJ:*K ^ - K*ffiE*«W» 1 1 *^7-^'JV-jtt 
»if *R 7 3 ^ £ , mm hV-tZsAT^l ^r#^# 'J y - y O^fMKfc 

tltf-?tML uf^S 5 0 7) > *o*«fc«*y 

- Kl 0 un^^sm^'j ^ y- KflMBWEfifltBii 

y - K^tBS^r'-^^Bg^Tcoy- Ktf^&t&ls&ftoy - Ff^S^it^ 
5***1 £-r* (yx-yys 5 0 s) <> ^mtm^fi^m^a Ur^s 5 0 8 

;NG), /-FWil^l l»i> y-K«*E«W-H*W**^* 

S 5 0 4 ) o -3?, *ffi**l5fe**tfc»#fctt Uf^S 5 0 8;OK), y- hgBb 

ESfJfPglSl Hi. K*tB«>W Emit® ^r^-r 7*-* ^ h7-^JV-^tt« 

) o y - KflttSEWHtPSS 1 1 «i> MDt^T^m-rx-^Sr^ ^ h7-^JV-^MI 
flt$&7 3 «£ >9 Uf?7"S5 10) o 

JMfc^Kli. y - K«ffiEit1WfclSBl 1 fi> ^f^^TC^y - S - Kfi£«T- 

S5 11) *«*52fe5fe^y-K^ y-K*tBSM*^~**£ttA*L*»***r 

- K««fi6/ffll*SA^f - ^ *feSt4 (y-r^y*S5l2) . 

mz&m^s- Kti> y - K««fi6/ffi«^«^r f - * *%m-tz> £ * k ^ ^~ 

MMf-^) *gy- KJ: •jSE^tbi- Uf-;7S5 1 3) o * Lt, JSI^SSItcO 

SSSSlit U y - K*t6£*7*- ^-el?it^- K***«*51T § * <t $ KM f 
jitlU^ gy-Foy - «I^II»I^It^ Ur-?7S5 1 5) o L 

f-^«w^Fi o^y- K*ttE*iw*»i 1 tatt* (y-r^ys 5 1 

6 ) 

y - V*l6Eilw«» mi, y - K*ffiWE1t*T*aftii-* tctxvr- 9 *£j&im*p 

*i|5g4Ri 3 (yr y/S 5 1 7) o m 

M* s ^^'3r^{i> #v-y >y ^y^r 7 *) K LTUv>, 

[0 0 4 2] 

in 1 sji^iii 1 9 mlt, m 1 o©7D-f¥- Mi*»t* y yy (^y) » 
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s 4 o s-gi^-r^o 

iwiia^i- j: ^ k, mmm.mmy - f 1 o ojft£Mfp«isgffi 1 3 aj&iM9p<&£*u&& 

S£fr-? Ur^S 6 0 1) o aU&MMJgffl 3f4, SUS1N9I^S& «SLfc«l^ 
#l*tiiiilniftl£$£|S 1 4 J4, iiJ&JHfpa?-*'? ht'SrS'J^^Vv-^^'f^vf^ 

0 2) o fit, &j£ftU9*U£& 1 3 J4, >J>^ ©ffi)S*^t£'r/^ 

wm&m7K7*- ? &mm&m®; - f i o^v>^ iftMnssi 21:1ft 

& Uf'^S 6 0 3) o 

(/U) «*fifcft!lfclg|S 1 2 V >**^*Off«|ft£tfiSi-* Uf7^S604 

) o f lt, y^* m&w*mi 2 »± % ti-BL/s'j>^ (^x) <75ffiij££g-r 
^seo5) o ttim: i9, ij m&mmi 2 a, h-mmmummu 

1 lfctSKU, J: »> S^^ItB^AiT^o (/^) 

vv-x?>mm*m-rT~?zgM-r2>t:#><DT~?zMm-r2> (^r^s 6 0 6) 0 

Ur^S 6 0 7) , tf>o, ^<7>*g*ftj£fiiijfp ^ - K10tn 9 

Kii Ut-^S 6 0 8 ;ng) s m^Mi 2»4, y:x* 

ffl*lfeBtH*Wft£tfr*-* Uf 6 0 4 ) 0 *Tlt&i:4!J5E$ *Lfc»#KJi U 

ry/S 6 0 8 ; OK) , 'J v* l 2 ti, U > ^ <o#4KAth 

B*^i-f-^-C, h?-^ 'J v-*:Rfti*«SB7 3*M«fi"4i:*fc, 07HT 
v>fc 'J V-*$s Uf^S 6 0 9) 0 'J >^ (^) flUftWflSP 1 2 Mt, M 

10)0 

lifi£f|riJ#p£|S 1 2 (4, 'J>^ SflU&ftHK^o^T, 

^-^3 0at:, (^^) RSE/»I^^T'-^*SHg-r4 Uf^S611 

)ofiSy-K3 0aO'J^ ir«3 2 1 a(i, ffKU (^) <Vtt 

iRl^i^ifely- F3 0 b^<7><; V V-^*tt*t4t*t, fPMfc'J 
<7)^|n]^i: ^Sfily - K3 0 c^<OV (*-r?:/S 612) 0 

*LT\ 'J (r?*) «Bfc^5egP3 2 1 a J4, 3«3£y - F 3 0 b ^^Wt^m^T 

-?*Mm-fz Uf-^s6i3)o sif-^siLteiy- nobow^ 

«BfcBgjeSB3 2 1 bt4, |y-K3 0 bfl)'J > * 'J V-*£f6ffl LT*g£y- F 
3 0 a t<?5^^«:|g^-r2>«kSS:fiP-5 Uf^S6 14) 0 U > ? (^) «JftKjg«5 
3 2 lb (4, /U^^^Tf, ?)^g^7 L /t i t f - ^gly - F 3 

0 a tMt* (^t--7 7 5 S6 15)o F3 0 a^')>^ (y^^.) m^lS: 

Se£B3 2 1 a(4, F3 0 a i: ^^^^O^^^^jRi-^, tzttXDT- 9 ^ifc^J - F3 

0 c tlftS Ur^S6 1 6) o feS^- K3 0c©'J>^ (/t^) «^^5e§5 3 

2 1 c 14, SE« 3 frT^fc^;* ifc J: 15 , fffl$JiTi^tj >^ y v-^^r 
^ifeL , /^0*»*«3feTLfctfc**-i-7'-^**s]a|y- F3 0 
afcSMg-*-* Uf-^S 6 1 8) o ^^y- F3 0 aO'J >^ (/^) flUjJtKjEgU3 2 

ia(4, (^-^) ^^fet^o^ka^Tt^itsr^i-T"-^^, Mm&mm 

y - F 1 0 <7> 'J > ^ (/n't.) flUftiMfflffi 1 2 ^#1"^> (^f^S6 19),'J^ ( 
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ax) m&mm&i 2 it. Mmmwmfc&i (ax) st«TL^rt 

**-rf- {TsT- y-fS 6 2 0) o 

[0 0 4 3] 

m$kk LT, J.— 9***4 0**, <SSy-K3 0 a |5j£y- K3 0 b <7?£ffi 

raBIM^-rJ:^^^ 4T, a— 9**3M 0<D®W}*M&*)V>&m; - H3 0 b**J*ffiL, 
*H1tfi£fi)J*£M - HI 0 bKfiJfc1W?P3?**ffi"*" (P 1) o 

an***!*;- hi o bo3Bu6W»«sfe»i ±iaffi^-ea^^^n> mi&mmm 

jmtft 3 ) (P2) o ^ *l J: 19 . ££«U?l*U£tt l 3t4, y - K«ll6TO«* s ^5f^* 

ztmfc-rzo wm&w&s- hi o b«>»Miiiiw***»i 4 »4, h7-*y v-x 
h r;_^ ij v-^ C n ^ ^*s*-r*^*<^>«i s flii<w«is*7'-^*3nei-* (p 3) 

^ ^-^V-xMLM^- H7 0O»*«W»7 4t4, ysgsS^T*- * 

l oi^^SIWWfcB&Co ^t"C, HWUftWtM- Kl 0 b^»6WWWSf*l- 314, 
K«jBE«««»l K«fi6WK«»*^-^*»«L, (AX) 

wpuncr^ (ax) swiftti^^- mm&mns- hi 0 bj; 
- KUttEtiiw 1 1 fc y > ^ 1 2 a, * * b 7 - * w - xg-g 

GWHUP^i l-cw-B+oy- HM#@esft®^-r-r- ^^y (ax) wifcw* 

7-^ v v-^^jja^fflteb (P4) , *a*ffflitftti-ii*st"c*o p«bs; 

Wfpy- k 1 0 b<&y- K*tfeE1»Wtl»l 1 *4, fcTxfflfpy- H2 0 a^^-KS 

^ tr*i|fl|#py- H2 0 b ^TOfii"* ^ t ^^5ei"«>o 4fc, <Hfll 
tftftWjy- HI 0 bW'J (AX) fl*JftlW*SM 2 »i, a-f«*4 0^f>fiS>/-K 
3 0 a, 3 0 c, 3 0e, 3 0 f LT»lft?*itv^:fcSaf Ofc*^^*, <K 

gy-K3 0b, 30d, 3 0 f ^Kffi*t4 - t K&5ci-£o • * LT, 

SSfiiJ&fWtM- HI 0 b?)/- H*ieEfllW«H«l 1 t4, ^-tTxWHiy- K20afct 

-exfijfpy- H2 obtcy- K«W6/«*MK»«*7 ,r -^ ^ H««SB/W*£ 
Xft^T*-^ t*3Hi^-* (P 5) o £*ifcJ: 9, "9— exf&UfM- H2 0 a ^ 

*mm;- H2 o bic y- Kit^if-^^ «*MK3S«i6"o*^L«3ais*t* ( 

P6) c 
[0 0 4 4] 

^ic, iWflUfiffilftiy- HI 0 b?>y (AX) »tftflfl«l8l5 1 2»4, (AX) b£Se 

H3 0 c fc^m^- H3 0 d fc l-M^-r* (P 7) o 
J: *K H3 0 c <t^y- H3 0 d 14, -3.-^*4 0, ^MV- K3 0 a, 3 

0 c, 3 0 e> 3 0 f i«)^*»»t4-* (P 8) , <fSB*4 0, JK&y - H3 

ob, 3 o d, 3 o f , &mm^%<v^-^mi-*$x"<7>^**&mj&^ (p 9) , itm-t 

[0 0 4 5 ] 

V-VxMms- H2 0 b* s »»W«I«ffi«ran*3aL"C^**^H»4, y- H« 
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[0 0 4 6] 

[ft2ftjtigg|] 

mm 

[0 0 4 7] 

[»#] 

$ T\ aUSfifclMflpy — F 1 0 <?>&j£1lni?M ! U£g|S 13li, ^n7-^'JV 
7 3 h7-^ V V^^O^a*^ f-?*2**BlL (P 1) , ^~ 

ex$ljfpy- K2 0 a KS3^XWm®V>t:ib<0* y h V - ? 'JV-^«tit$,Si 
tMtl> 0 f LT, iif£W^J^$|5l 3li, iJSWfUSfei^ff 9 (P2) £iK 

- K i o oiWJi^f^i 4 «u ^n7-^'j y-^Mfi;- K7 0 WLt 

s^-r*^*o»«iw«is*T'-^*3ng-r* (P3) o ^ny-^'jy-^iKfi 

V- K7 0 ^ffiflfilftSB 7 4WU Silff-^^f LT, «W^n7^'J 
v-^*n^t4£ii:i>), ffi<^*i«l£$ij^iy- Kl 0 j&^O Cfc*fc 
«MBlM#P*fr? «, f U, M^ftiJtP*U^ l 3 fi, y - K*gf&gBSfi!!)» 1 1 - K« 

TFx-^^-MM-r^o y- K^fgeeg^iwi 1 ^fiifp^ 1 211, * 

? h7-^jV-^SW7 3fc*«3;fcTH4*y F7-^'JV-7fl)»y- 

Oa^-Kftt^if-^ t/-Fli^It4^V7f7i7, Ja««XCfj. 

if ^WSpy ~ K 2 0 b KSSlt 4 i t t:ftgt4o ( 
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fltJft1H?Piff 1 2 tt, - K 3 0 a , 30e> 3 0b, 30c Lt^? 

*t-Cv>a <fj(S5|c4 0 t?*fWfM - K2 0 a k<7>m<D'*x*. - K3 0 a 

, 30e, 3 0 b. 3 0 d *gStS/^i:fftttl> i ^ l^St^o -£LT, J- K 
1 fi> yr-VxMWS- K2 0 zbV—exMWs- K2 0 bi:7- K 
Mtfe/W«Mft^x- K4S#M&/«»£A»^7 i '- * t *J3l#i-4 (P 4 ) 

0 *r-\£xmmy- K2 o a a, K«if-^, m«/wi»«#*ia*s 8 o * 

^LT, - \£ Atim S - K2 0 b K3£j£-r& (P5). 

MWftftttftiy- Ki oou «*iWtiPSPi 2li, a.- -fiS*4 o*^<9 

^-F3 0al^ WLfe/mW&7*r- 9 (P6).a 

J: *k Sl^- K3 0 ati, 30a, 3 0e, 30b, 3 0 d 
jt^C (P 7) , I£M^- F3 0c tc7VN**£J!m&1-& (P8) . 

[0 0 4 8 ] 

£33, H©J:H*7l>7-^*c^ a.— ifflMf«\ ^S^-^-e^fiJtpy- K2 

[0 0 4 9] ^ 
HI 2 3fi, *2**«ii:S^ , C, J--^f3fra5fc4 0 fcoSU&IWHlP & tztXD-r- 

?*m.m^, ne-ttffi*^- kT^Wftiy- K2 0 a H£SH-*a&ft«rIfcW1-* izt><OW 
■C&Zo Z<om%MJ&ftfflk LTf*, fflittf, T^x-f r^-y hV-^^fT-e^m^tt^ 

Jt-fxWiy- K2 0 CMLT, *rfc K. 4 0 

.3L-^f t J, JL— 9*j||5fc4 Oct*), Jtffl$iJ^g^-T-^^M#i-^ (P 1) o 

«K>-K10 <&£j£*!l»*y£S* 1 3 ti, ifiCTJ^I^^x- * L, »lSWfi*l&4r 

fB (P2) £iKcfc«9, y-KWEit'J^ W«ia**j&K-c*4 £*iJ5fe 

fSo fl&BlfcWHNiy- F 1 O^WSI^l 4 J±, *9h7-^'J V-;M*« 

u y-^^n y ?*E#+&iz&<DmiiMmE$L7'- (P3) <> 

fsy-^jr i; y-^^^3ly- K7 0©»fllW*|l»7 4 ti. mm^&T- 9 IT, 
t,<7>#mftU»SrHfCfc*^SfffiflJ!l«l* : fi : ^o L"C, &j£«O«P*U£0 1 3 ti, y - K«tE 

EfiJWi K^-Mffsef^r-^^iiL, (^)#*Mi»i2 
x) n&mm&i 2 ti, h y v 7 3Kf«?iitv>i*n , 7 

*£#ns-r&,r t »9, y v-^o*tja*«l®L (P4) , #ig&i¥1#j£§tiI£2:"C& 

0 ^iftVtt, y- KitSPWl 1 ti, K2 0 a***- ****** 

, y - K««E««I«I» 1 Hi, e^lW*^- K2 0 ai:3k'-^$sinii: 
Hftjfe-T*o «*W*»1 2li, ei^-HOa, 3 0e, 3 0 

b 3 0c *gfiita-fssi*4 o - K2 o a k^w^^^tflijft-r 

Kti:$5Etl»o fLT, y - H*iBE*IW*ff 1 Hi> t-^W»y - K2 0 a t 
y- K^tg/lt^A^r^- ^Sft^ (P5) o - tf * ffl*P - K2 0 a«i, 

»if-^^, gy-K2 0at:SeitJ (P6) o 

^tc (^) ^fi£ffJtP^ l 2 fi, >J>^ (^'^) igje/^m^-r-^^^y 
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- K3 0 a fcSHgi-a (P 7) o ZtlKX V) , i|Sj§y- K3 0ali, 30e, 30b, 3 
0 c £*£fi-T&^--*f 3^*4 0 \£*mmJ - K2 0 a t<7)M<7)^^^^|^-r^> (P 
8) o 

[0 0 5 0] 

&±oJ: -9 fc, iiM* -7 h 1 fcJ3v»T\ is&jlWcjgL *t< 12 IMF £ J: »9 

«fJhttllK*4*sjSy- K3 0<7>W«feSI«tg^-9--e^W^iy- K2 0«5t-e7lHi 

V V-y (7)|fcft^M (statistical multiplexing) 5&*fT =b*l& 
fc*, y- KKfllSr«/|?§**i tj&Wtet**), Rf 3^ h*fi«$«£tm4 

yf£flf<7>J#ig: • WLWtm<DJ- hM^> Ml" *v f7-^'J7-^SfI 

[0 0 5 1 ] 
[0 0 5 2] 

(1) ±K**JBflHi3v»Ttt, *}—VxMms- K2 0> y - k« 
K"eKMt3*ifcjHf h 7-^i/7fA i im#yai±, ir^y-FKis 

[0 0 5 3] 

(2) ±3B*ifc5£8iK*3v>"Ct*, * y b v- y 'j v-y{±, y - K'Jv-^t'jy^'jy 
-x^^JJitv^i: LTRiLfc**, inKISgsnf, * v h V- y 'J v-y> 
ft&Ottifr(7) i; v-y ^^T^ctv^ y-K'Jv-^^'Jy^'jy-^^ffil, y 

[0 0 5 4 ] 

- K2 0 ttly - K3 0 t^*@^?tLTV>l, (y - Kft«>£ft:0s&l/*) fc ^ ? fltrtt 
->y-rA i Hff^coy- K**3iiB?itfe*6^K:<)fifflBr86-c*4 0 

mm; - K*«iijp3nfc»^»cji, ^mm®.;- K^asE/- FtM^t^ 

y - Ktf»fc, fr^y - kco^T(7)^ ? h v - y «; v-y^a^- y^** ? h v- y '9 v 
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[0 0 5 5 ] 

[^$j<75$J:^] 

JJLhBWIL *3fc9Jtt, KJMBfc V >*«*<BjSfclW*P*aH*3** - ^ K 

[ 0 Bp <t? & ] 

[02] ^iM^I^if^^- F<7Vn- K9x7lft**t^^B"P*4 
°[H3] ra**^il^fll4*-e^«0»>'- Kc7)/n- K7*T#J«**"rrD5r^H-C* 

[0 6] ra**»*»-«**y > 9 - ^ u v-^ttatiy - Konitastafc*^ 

[0 7] ^Ifi^iWJi^-K^^tSfcft^yn^i-C^So 

[0 8] ra**^!!^***- xxmm; - k^«ib*««-*-* ? *h-c*>* 

[0io] f7-^jv-«tiy- F&tf*8*«JfM- k 

[0ii] ra*«i»!liK«**f h7-^ y v-^w«jRi6v-y >^u*v>r, ^-k 
y v - * n m-r & mm* um-r z> mm * mw-t *> *> <r> -> - r > * -c* & « 
[012] ra**»ftfc«**? h7-^ y v-xtit&j&&->-y >^k*v>t, y>* 
y v - ^ ^ Mi- * * fea * KKi- * * <^ - ^ > ^ * o 

[0 13] P>l*ifcBj2lK#&^ ~ K^^^ hft*tt»aft^-*'i'^K*''»T, y-K-f 
^> h fr&fkffi*W &<r>%$L~?$> 4 4§^<7> -^-^y^T^lx, 
[0 14] ra****^**^- K>f^> >*fc*V>T, /-fM 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the technique of using a network resource the optimal. 
[0002] 

[Description of the Prior Art] 

The communication network is constituted using two or more nodes represented by the 
exchange and the router. A node is a computer which performs at least one node function, and 
has the node resource (resource for realizing node functions, such as an operation means, and 
means of communications, a storage means) which is a resource (resource) for realizing the node 
function which self should perform. It is usually defined fixed before construction of a 
communication network what kind of node function what node resource is given to which node 
and made to perform. 

In the communication network where the node function which a node should perform is defined 
fixed, if the load concerning a certain node exceeds a limit, a node resource must be added to 
the node concerned, it comes out, even if an opening is in the node resource which other nodes 
have. This is inefficient-like. In addition, as a situation that the load concerning a certain node 
can exceed a limit, the situation that the user terminal of a large number beyond anticipation 
crowds in a specific area, and uses the mobile network concerned in a mobile network is 
mentioned, for example. The technique of optimizing use of a node resource is studied by 
changing arrangement of a node function accommodative in a communication network by setting 
evasion of the above-mentioned inefficient situation as the main purposes. In this technique, 
modification of arrangement of a node function is realized by using a programmable node, as a 
programmable node — software — a programmable node and hardware — there is a 
programmable node. By choosing the software used from the software memorized beforehand, 
the former is the node which can change the function to perform, when the latter uses 
programmable circuits, such as FPGA (Field Programmable Gate Array). 

Moreover, the endocyst of the program is carried out to the data itself transmitted by the node, 
and research of the so-called active network which the node concerned uses the program in the 
data concerned at the time of a data transfer, and is made to perform processing to the data 
concerned at it is done (for example, nonpatent literature 1 reference). According to this active 
network, evasion of the above-mentioned inefficient situation becomes realizable [ of course 
more accommodative node control ]. 
[0003] 

On the other hand, the technique which optimizes use of a link resource (resource used for the 
construction of a link of a communication band, a channel, a circuit interface, etc.) is developed 
from the former by building pass (communication path) accommodative between nodes in a 
communication network. For example, in the Internet the routing protocol which realizes detour 
of a failure link and distribution of a transfer load is used. Moreover, if link control techniques 
currently examined in standardization organizations, such as IETF (Internet Engineering Task 
Force), such as MPLS (Multi-Protocol Label Switching) and G-MPLS (Generalized Multi- 
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Protocol Label Switching), are used, pass can be built clearly and dynamically at the section of 

arbitration (for example, nonpatent literature 2 reference). 

[0004] 

With a well-known accommodative node control technique, only node control which paid its 
attention only to the condition of a node will be performed, and only link control which paid its 
attention only to the condition of a link or pass will be performed in a well-known 
accommodative link control technique so that clearly from having mentioned above. That is, 
control [ say / the node control which paid its attention to the link control and the condition of a 
link of having paid one's attention to the condition of a node ] across boundaries is not assumed. 
Moreover, the method of management of a node resource or a link resource and control is 
examined for every network service and every application application also about which the 
above-mentioned adaptation technique, and it does not succeed in an integrative examination. 
[0005] 

Moreover, in a communication network in recent years, development of a WDM (Wavelength 
Division Multiplexing) transmission technique and development of a pass control technique can 
realize now the communication path of a high speed and a broadband by low cost flexibly. In the 
service control node which performs the information transfer node which transmits data on the 
other hand and various service processings, since complicated header analysis and service 
processing are performed, the radical improvement in a throughput and low cost-ization are 
difficult. Therefore, it is required that the limited node resource should be efficiently used for a 
future communication network using abundant link resources. 
[0006] 

On the other hand, the current general communication network is built along with the plan to use 
the limited link resource efficiently using a highly efficient node. Furthermore, it is built so that 
processing by the node may not serve as a bottleneck. Consequently, each node will have the 
node resource of the amount which added the amount for allowances required for the amount 
which becomes settled based on the maximum demand throughput or the maximum traffic. 
Moreover, the node is doubled from a viewpoint of dependability reservation. For this reason, in 
the whole communication network, it has sharply redundant composition about the node 
resource, and high cost was caused. In order to solve such a problem, above-mentioned control 
across boundaries and an integrative examination are required. 
[0007] 

There is a distributed coordination mold network which performs control across boundaries 
about a network resource and integrative as a communication network based on such control 
and examination (patent reference 1 reference.). In this distributed coordination mold network, 
only when there is a connection request from a user terminal, the service equipment which 
should take charge of activation of the service demanded by the user, and a talk path required in 
order that equipment may perform demanded service are selected based on the situation about 
the resource of the whole network, or the demanded contents of service. 
[0008] 

[Nonpatent literature 1] 

The Yamamoto ****, "the technical trend of an active network", IEICE TRANSACTIONS B, 
vol.J84-B, no.8, pp.1 401 -141 2, August 2001 
[Nonpatent literature 2] 

Yoshihiro Nakahira work, "the outline of GMPLS and the present condition", **** technique, PS 

2002-2, April 2002 

[Patent reference 1] 

JP.11-308337.A 

[0009] 

[Problem(s) to be Solved by the Invention] 

As mentioned above, when there is a connection request from a user terminal, selection of 
service equipment or a communication path is performed with the technique indicated by the 
patent reference 1. When it follows, for example, two or more service equipments are distributed 
on a network and there is a connection request from a user, it is possible to perform load- 
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balancing control which the network-distance from a user terminal chooses near and the service 
equipment which is generous in processing burden, and is connected. However, neither the 
amount of data processing nor traffic can solve the above-mentioned problem in the 
communication network which may change regardless of the existence of the connection request 
from a user terminal. Moreover, since the function of service equipment was being fixed, the 
node resource which can be used accommodative to a certain service request was limited. 
This invention is made in view of such a problem, and aims at offering the technique of enabling 
it to use a network resource the optimal based on the condition of a node, and the condition of a 
link in the communication network where loads, such as data processing and a commun.cat.on 
link, may change regardless of the existence of the connection request from a user terminal. 
[0010] 

[Means for Solving the Problem] 

The resource management tool which manages the situation of a network resource that two or 
more equipments are equipped with this invention in order to solve the technical Problem 
mentioned above. By rearranging the processing object processed by the function with which 
said equipment is equipped, and this function according to the situation of the network resource 
managed by said resource management tool Or a judgment means by which the adaptive control 
of said network resource judges whether it is the need by reconfiguring the pass between said 
equipment, When judged with the adaptive control of said network resource being required by 
said judgment means With the exclusive control means which controls exclusively in order for 
said network resource to prevent being controlled from other equipments, and said judgment 
means When judged with the adaptive control of said network resource be.ng required A plan L to 
plan the configuration of the pass between the function with which said equipment ,s equipped 
and arrangement of a processing object, or said equipment ] means. According to a plan by said 
plan means, the communication network system equipped with the modification means which 
reconfigures the pass between the function with which said equipment is equipped and 
relocation of a processing object, or said equipment is offered. 

Moreover two or more service control equipments equipped with the network resource for 
performing communication service and information transfer with which this invention can change 
the processing object processed by the function and this function, Two or more transfer 
equipments equipped with said network resource which can change said function and said 
processing object, and the connection situation of the pass for a commun.cat.on link. While 
collecting and managing the data showing the situation of the network resource with which two 
or more of said service control equipment and said two or more transfer equipments are 
equipped The network resource situation management equipment which controls said network 
resource exclusively by receiving the data for requiring exclusive control. In order to use said 
network resource the optimal according to the situation of the network resource managed by 
said network resource situation management equipment When the adaptive control of said 
network resource judges whether it is the need and is judged as said adaptive control being 
required In order to prevent carrying out multiplex control of the network resource used as a 
controlled system, after transmitting the data for requiring said exclusive control, said function 
and relocation of said processing object, Or the communication network system equipped with 
two or more network configuration units which reconfigurate said pass is offered. 

Moreover the inside of the network resource which the equipment which constitutes a 
communication network system equips with this invention, A node resource situation collection 
means to receive the data showing the situation of the node resource which is a resource used 
in order to perform communication service and information transfer, A link resource situation 
collection means to receive the data showing the situation of the link resource which is a 
resource used in order to perform information transfer among said network resources, A network 
resource situation are recording means to memorize and store the network resource situation 
data showing the situation of the node resource received by said node resource situation 
collection means, and the situation of the link resource received by said link resource situation 
collection means. The network resource situation data stored by said network resource situation 
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are recording means. Or relocation of the processing object processed by the function with 
which said equipment is equipped, and this function according to the data for requiring the 
adaptive control of said network resource from the outside, Or in case reconstruction of the 
pass between said equipment is performed, in order to prevent carrying out multiplex control of 
the network resource used as a controlled system By receiving the data for requiring exclusive 
control of a network resource, network resource situation management equipment equipped with 
the exclusive control means which controls said network resource exclusively is offered. 
Moreover, the inside of said network resource which the equipment which constitutes a 
communication network system equips with this invention, The data showing the situation of the 
node resource which is a resource used in order to perform communication service and 
information transfer, And the data showing the situation of the link resource which is a resource 
used in order to perform information transfer among said network resources, Or based on the 
data for requiring the adaptive control of said network resource from the outside Relocation of 
the processing object processed by the function with which said equipment is equipped, and this 
function with an adaptive control judging means by which reconstruction of the pass between 
that it is the need and said equipment judges whether it is the need, and said adaptive control 
judging means When judged with said pass needing said function and relocation of said 
processing object, or to be reconfigurated A exclusive control demand means to transmit the 
data for requiring exclusive control of said network resource in order to prevent carrying out 
multiplex control of the network resource which serves as a controlled system in the case of 
said relocation or said reconstruction, When judged with said processing object needing said 
function and to be rearranged by said adaptive control judging means A node functional 
configuration control means to transmit the data for planning said function and relocation of said 
processing object, and directing said planned function and relocation of a processing object the 
optimal so that it may be available in said network resource, When judged with reconstruction of 
pass being required by said adaptive control judging means The optimal, reconstruction of pass is 
planned so that it may be available in said network resource, and the network configuration unit 
equipped with the link-frame-formation control means which transmits the data for directing 
reconstruction of said planned pass is offered. 

Moreover, this invention supervises the situation of the node resource which is a resource used 
in order to perform communication service and information transfer among the network 
resources with which self^equipment is equipped. The data showing the situation of this node 
resource By receiving the data for requiring the means and exclusive control which receive and 
manage the data showing the situation of the network resource with which two or more 
equipments which constitute a communication network system are equipped A node resource 
situation monitor means to transmit to the network resource situation management equipment 
which has the means which controls said network resource exclusively. In order to perform 
control which uses said network resource the optimal according to the situation of the network 
resource managed by said network resource situation management equipment, after transmitting 
the data for requiring exclusive control of the network resource used as a controlled system By 
the function transmitted from the network configuration unit which has a means to transmit the 
data for directing reconstruction of the pass set between relocation or said equipment of the 
processing object processed by the function with which said equipment is equipped, and this 
function, and this function The data for directing relocation of the processing object processed 
are received, and service control equipment equipped with a node functional setting means to 
change said function and said processing object of sell^equipment is offered. 
Moreover, this invention supervises the situation of the node resource which is a resource used 
in order to perform communication service and information transfer among the network 
resources with which self^equipment is equipped. The data showing the situation of this node 
resource By receiving the data for requiring the means and exclusive control which receive and 
manage the data showing the situation of the network resource with which two or more 
equipments which constitute a communication network system are equipped A node resource 
situation monitor means to transmit to the network resource situation management equipment 
which has the means which controls said network resource exclusively, The situation of the link 
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resource which is a resource used in order to perform information transfer among the network 
resources with which self-equipment is equipped is supervised. A link resource situation monitor 
means to transmit the data showing the situation of this link resource to said network resource 
situation management equipment, In order to perform control which uses said network resource 
the optimal according to the situation of the network resource managed by said network 
resource situation management equipment, after transmitting the data for requiring exclusive 
control of the network resource used as a controlled system By the function transmitted from 
the network configuration unit which has a means to transmit the data for directing 
reconstruction of the pass set between relocation or said equipment of the processing object 
processed by the function with which said equipment is equipped, and this function, and this 
function A node functional setting means to receive the data for directing relocation of the 
processing object processed, and to change said node function and said processing object of 
self-equipment, The data for directing reconstruction of the pass transmitted from said network 
configuration unit are received, and transfer equipment equipped with a link-frame-formation 
setting means to change said pass is offered by changing said link resource used with self- 
equipment. 

[0012] . . 

Moreover, the service control equipment and transfer equipment with which a communication 
network system is equipped this invention The node resource situation monitor step which 
transmits the data which supervise the situation of the node resource which is a resource used 
in order to perform communication service and information transfer, and express the situation of 
this node resource. The link resource situation monitor step which transmits the data with which 
said transfer equipment supervises the situation of the link resource which is a resource used in 
order to perform information transfer, and expresses the situation of this link resource, The 
network resource situation management equipment with which said communication network 
system is equipped The network resource situation collection step which receives and 
memorizes the data showing the situation of the node resource transmitted at said node 
resource situation monitor step, and the data showing the situation of the link resource 
transmitted at said link resource situation monitor step, The network configuration unit with 
which said communication network system is equipped Based on the requested data for requiring 
application control of the data showing the situation of the node resource memorized at said 
network resource situation collection step, and a link resource or said node resource from the 
outside, and a link resource The adaptive control judging step the function with which said 
service control equipment or said transfer equipment is equipped and relocation of a processing 
object and reconstruction of the pass set between said transfer equipment judge whether it is 
the need to be. When judged with said processing object needing said function and to be 
rearranged at said adaptive control judging step In order for the node resource and link resource 
with which said network configuration unit serves as a controlled system in the case of said 
function and relocation of said processing object to prevent being controlled by other network 
configuration units, while transmitting the data for requiring exclusive control The optimal, said 
function and relocation of said processing object are planned so that it may be available in said 
node resource and said link resource. While transmitting the data for directing said planned 
function and relocation of a processing object to object equipment, when it is judged with said 
pass needing to be reconfigurated at said adaptive control judging step In order for the node 
resource and link resource with which said network configuration unit serves as a controlled 
system in the case of reconstruction of said pass to prevent being controlled by other network 
configuration units, while transmitting the data for requiring exclusive control The modification 
step which transmits the data for planning reconstruction of said pass the optimal so that it may 
be available in said node resource and said link resource, and directing reconstruction of said 
planned pass to object equipment. The exclusive control step to which said network resource 
situation management equipment receives the data for -requiring the exclusive control 
transmitted at said modification step, and performs exclusive control of said node resource and a 
link resource, When said service control equipment or said transfer equipment receives the data 
for directing said function transmitted at said modification step, and relocation of said processing 
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object While said service control equipment or said transfer equipment changes the function and 
processing object of sel^equipment based on said data When said transfer equipment receives 
the data for directing reconstruction of said pass transmitted at said modification step, the 
adaptive control approach of having the optimization step which changes said pass based on said 
data is offered. 
[0013] 

Moreover, the inside of the network resource which the equipment which constitutes a 
communication network system for a computer apparatus equips with this invention, A node 
resource situation collection means to receive the data showing the situation of the node 
resource which is a resource used in order to perform communication service and information 
transfer, A link resource situation collection means to receive the data showing the situation of 
the link resource which is a resource used in order to perform information transfer among said 
network resources, A network resource situation are recording means to memorize and store the 
network resource situation data showing the situation of the node resource received by said 
node resource situation collection means, and the situation of the link resource received by said 
link resource situation collection means, The network resource situation data stored by said 
network resource situation are recording means, Or relocation of the processing object 
processed by the function with which said equipment is equipped, and this function according to 
the data for requiring the adaptive control of said network resource from the outside, Or in case 
reconstruction of the pass between said equipment is performed, in order to prevent carrying 
out multiplex control of the network resource used as a controlled system By receiving the data 
for requiring exclusive control of a network resource, the record medium which recorded the 
program and this program for making it function as a exclusive control means which controls said 
network resource exclusively and in which computer reading is possible is offered. 
Moreover, the inside of said network resource which the equipment which constitutes a 
communication network system for a computer apparatus equips with this invention, The data 
showing the situation of the node resource which is a resource used in order to perform 
communication service and information transfer, And the data showing the situation of the link 
resource which is a resource used in order to perform information transfer among said network 
resources, Or based on the data for requiring the adaptive control of said network resource from 
the outside Relocation of the processing object processed by the function with which said 
equipment is equipped, and this function with an adaptive control judging means by which 
reconstruction of the pass between that it is the need and said equipment judges whether it is 
the need, and said adaptive control judging means When judged with said pass needing said 
function and relocation of said processing object, or to be reconfigurated A exclusive control 
demand means to transmit the data for requiring exclusive control of said network resource in 
order to prevent carrying out multiplex control of the network resource which serves as a 
controlled system in the case of said relocation or said reconstruction, When judged with said 
processing object needing said function and to be rearranged by said adaptive control judging 
means A node functional configuration control means to transmit the data for planning said 
function and relocation of said processing object, and directing said planned function and 
relocation of a processing object the optimal so that it may be available in said network 
resource, When judged with reconstruction of pass being required by said adaptive control 
judging means The program for making it function as a link-frame-formation control means which 
transmits the data for planning reconstruction of pass the optimal so that it may be available in 
said network resource, and directing reconstruction of said planned pass, The record medium 
which recorded this program and in which computer reading is possible is offered. 
Moreover, the inside of the network resource which, as for this invention, self-equipment equips 
with a computer apparatus, The situation of the node resource which is a resource used in order 
to perform communication service and information transfer is supervised. The data showing the 
situation of this node resource By receiving the data for requiring the means and exclusive 
control which receive and manage the data showing the situation of the network resource with 
which two or more equipments which constitute a communication network system are equipped 
A node resource situation monitor means to transmit to the network resource situation 
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management equipment which has the means which controls said network resource exclusively. 
In order to perform control which uses said network resource the optimal according to the 
situation of the network resource managed by said network resource situation management 
equipment, after transmitting the data for requiring exclusive control of the network resource 
used as a controlled system By the function transmitted from the network configuration unit 
which has a means to transmit the data for directing reconstruction of the pass set between 
relocation or said equipment of the processing object processed by the function with which said 
equipment is equipped, and this function, and this function The data for directing relocation of 
the processing object processed are received, and the record medium which recorded the 
program and this program for making it function as a node functional setting means to change 
said function and said processing object of self-equipment and in which computer reading is 
possible is offered. 

Moreover, the inside of the network resource which, as for this invention, self-equipment equips 
with a computer apparatus, The situation of the node resource which is a resource used in order 
to perform communication service and information transfer is supervised. The data showing the 
situation of this node resource By receiving the data for requiring the means and exclusive 
control which receive and manage the data showing the situation of the network resource with 
which two or more equipments which constitute a communication network system are equipped 
A node resource situation monitor means to transmit to the network resource situation 
management equipment which has the means which controls said network resource exclusively, 
The situation of the link resource which is a resource used in order to perform information 
transfer among the network resources with which self-equipment is equipped is supervised. A 
link resource situation monitor means to transmit the data showing the situation of this link 
resource to said network resource situation management equipment, In order to perform control 
which uses said network resource the optimal according to the situation of the network resource 
managed by said network resource situation management equipment, after transmitting the data 
for requiring exclusive control of the network resource used as a controlled system By the 
function transmitted from the network configuration unit which has a means to transmit the data 
for directing reconstruction of the pass set between relocation or said equipment of the 
processing object processed by the function with which said equipment is equipped, and this 
function, and this function A node functional setting means to receive the data for directing 
relocation of the processing object processed, and to change said node function and said 
processing object of self-equipment. The data for directing reconstruction of the pass 
transmitted from said network configuration unit are received. The record medium which 
recorded the program and this program for making it function as a link-frame-formation setting 
means to change said pass and in which computer reading is possible is offered by changing said 
link resource used with self-equipment. 

[0014] r , « 

According to this invention, relocation of a node function and reconstruction of a link judge 
whether it is the need based on the data with which a network configuration unit expresses the 
situation of said link resource and a node resource, or the requested data from the outside. 
When judged with a network configuration unit needing relocation of a node function In order that 
the network resource used as a controlled system may protect that multiplex control is carried 
out from other equipments, after controlling exclusively While transmitting the data for 
performing the relocation plan of the optimal node function and directing relocation of said 
planned node function to object equipment, when it is judged with reconstruction of pass being 
required In order that the network resource used as a controlled system may protect that 
multiplex control is carried out from other equipments, after controlling exclusively, 
reconstruction of the optimal pass is planned and the data for directing reconstruction of said 
planned pass are transmitted to object equipment. 

When service control equipment or transfer equipment receives the data for directing relocation 
of said node function, the node function of self-equipment is set up. Moreover, pass is 
reconfigured when transfer equipment receives the data for directing reconstruction of said 
pass. 
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[0015] 

[Embodiment of the Invention] 
[The 1 st operation gestalt] 

Hereafter, the 1st operation gestalt of this invention is explained with reference to a drawing. 
[Elements of the Invention] 

First, the configuration of this operation gestalt is explained. 
[The whole system configuration] 

Drawing 1 is the block diagram showing the configuration of the communication network system 
1 concerning the 1st operation gestalt of this invention. As such a network gestalt, a mobile 
radiotelephone network corresponds, for example. 

The network configuration control nodes 10a, 10b, and 10c which are functional nodes the 

service control nodes 20a, 20b. 20c, and 20d. the transfer nodes 30a. 30b 30h, user terminals 

40a, 40b, 40c, and 40d, and the network resource situation management node 70 are connected 
with the control signal network 50 or the information transfer network 60, and the 
communication network system 1 is constituted. 

Between nodes, the communication path of a broadband is dynamically set up using VC/VP 
(Virtual Channel/Virtual Path) of for example, an ATM transmission technique, and the technique 
of label switch pass like MPLS and GMPLS according to the situation of the network resource in 
a communication network system 1. 

Although two or more network configuration control nodes, service control nodes, transfer 
nodes, and user terminals exist in the communication network system 1 in fact, since it is easy 
three network configuration control nodes, four service control nodes, eight transfer nodes, and 
four user terminals are shown in drawing. 

In this operation gestalt In addition, three network configuration control nodes 10a and 10b, 10c 
is a common configuration. Four service control nodes 20a and 20b. Since it is 20c and a 
configuration with common 20d, it is eight transfer nodes 30a and 30b, — , a configuration with 
common 30h and it is four user terminals 40a, 40b, and 40c and a configuration with common 
40d, Especially the following explanation explains except for the case where it distinguishes, by 
naming it the network configuration control node 10, the service control node 20, the transfer 
node 30, and a user terminal 40 generically. 

Moreover, when each network configuration control node 10, the service control node 20, and 
the transfer node 30 need to be distinguished especially, suppose respectively the network 
configuration control nodes 10a and 10b, — , that the service control nodes 20a and 20b, — the 
transfer nodes 30a and 30b and a sign which is different from — at the tail are attached and 
distinguished for every drawing. 
[0016] 

Next, the hardware configuration of each node is explained. 

The network configuration control node 10 is equipped with CPU101 which controls each part of 
a node 10, the store 102 with which a program and data are memorized, and the circuit interface 
1 03 for transmitting and receiving other nodes and data as shown in drawing 2 . 
In the storage 102 of the network configuration control node 10 Whether it is necessary to 
rearrange a node function Moreover, the program forjudging whether it is necessary to 
reconfigurate a link (pass), The program for forming node functional site planning and a link 
(pass) reconstruction plan so that the network resource with which a communication network 
system 1 is equipped can be used the optimal. The program for transmitting the exclusive 
control requested data which requires the lock of the network resource concerned is memorized 
so that the network resource set as the object of application control may not be made into a 
controlled system from other network configuration control nodes 10. 

Here, when "relocation of a node function" transmits and receives the data of a node function or 
a processing object between nodes, it says changing the function realized by the node. 
Moreover, it says that "reconstruction of pass" changes the path of the pass set between 
nodes. Reconstruction of a link" means changing the link resource to be used. 
Below, "link (pass) reconstruction" is explained as what means "changing the link resource to be 
used with reconstruction of pass." 
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Moreover it explains as what means "securing a required link resource with a setup of pass" as 
"a setup of a link (pass)", and means "releasing the secured link resource with discharge of 
pass" as "discharge of a link (pass)." 

Similarly the service control node 20 is equipped with CPU201 which controls each part of the 
service control node 20, the store 202 with which a program and data are memorized, and the 
circuit interface 203 for transmitting and receiving other nodes and data as shown in drawing 3 . 
In the storage 202 of the service control node 20 The program for setting up the function of the 
self-node 20 according to the directions data from the network configuration control node 10, 
The situation of the various node resources with which the self-nodes 20, such as a CPU 
activity ratio, are equipped, The program for supervising generating of node events, such as an 
overload, a failure, extension, etc. of a node. And the node functional definition data 

(various data used as processing objects, such as software for realizing a node function, and 
office data, a subscriber data) for defining a node function are memorized. 
According to the directions data transmitted from the network configuration control node 10, it 
is transmitted from other nodes or node functional definition data are transmitted to other 
nodes The service control node 20 is the so-called programmable node which realizes the 
function of the self-node 20 by performing software contained in node functional definition data, 
and processing the data used as the processing object contained in node functional definition 
data. 

Similarly the transfer node 30 is equipped with CPU301 which controls each part of the transfer 
node 30 the store 302 with which a program and data are memorized, and the circuit interface 
303 for transmitting and receiving other nodes and data as shown in drawing 4 . In the store 302 
of the transfer node 30, like the service control node 20 The program for setting up the function 
of the self-node 30 according to the directions data from the network configuration control node 
10 The node functional definition data for defining the program and node function for supervising 
generating of node events, such as a situation of the various node resources with which the 
self-nodes 30. such as packet throughput, are equipped, and an overload, a failure, extension. 

of a node, are memorized. _ 
Moreover, the link-frame-formation definition data (the data express the initial entry express the 
data showing pass configuration conditions, such as single pass dual pass, link bandwidth, packet 
throughput the class of circuit interface 303. the connection place of current pass, etc.) for 
defining the program for supervising link resource usages, such as a program for reconfigurating 
a link (pass) and a link activity ratio, and a link (pass) configuration as storage 302 are 

memorized. , „_ , . 

The circuit interface 303 of the transfer node 30 changes the transfer node 30 of a connection 
place by setting and canceling pass with other transfer nodes 30. Thereby, it is reconfigurated 
dynamically [ pass / in the communication-network-system 1 whole ] and flexibly, and a link 
resource is utilized efficiently. 

Similarly the network resource situation management node 70 is equipped with CPU701 which 
controls each part of the network resource situation management node 70, the store 702 with 
which a program and data are memorized, and the circuit interface 703 for transmitting and 
receiving other nodes and data as shown in drawing 5 . 

In the storage 702 of the network resource situation management node 70 the network resource 
(a node resource — ) with which the service control node 20 and the transfer node 30 are 
equipped The program for collecting the resource situation data showing events, such as an 
operating condition of a link resource, and an overload and a failure, extension, ****, and 
carrying out are recording storage, The exclusive control requested data for requiring exclusive 
control of the network resource for adaptive control is received from the network configuration 
control node 10, and the program and the resource situation data mentioned above for locking 
the network resource concerned are memorized. 
[0020] 
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When CPU101 performs the program which is memorized by the storage 102 of the network 
configuration control node 10 and which was mentioned above, the function in the network 
configuration control node 10 described below is realized. Moreover, when CPU201 performs 
similarly the program which is memorized by the storage 202 of the service control node 20 and 
which was mentioned above, the function in the service control node 20 described below is 
realized. When similarly CPU301 performs the program which is memorized by the storage 302 of 
the transfer node 30 and which was mentioned above, the function in the transfer node 30 
described below is realized. When similarly CPU701 performs the program which is memorized by 
the storage 702 of the network resource situation management node 70 and which was 
mentioned above, the function in the network resource situation management node 70 described 
below is realized. 
[0021] 

[The functional configuration of a network resource situation management node] 

Next, the functional configuration of the network resource situation management node 70 is 

explained, referring to drawing 6 . 

The network resource situation management node 70 is equipped with the node resource 
situation collection section 71, the link resource situation collection section 72, the network 
resource situation are recording section 73, and the exclusive control section 74. 
The node resource situation collection section 71 receives the resource situation data showing 
the node resource usage and the various node events in the service control node 20 through the 
control signal network 50 from the service control node 20. Similarly, the node resource situation 
collection section 71 receives resource situation data through the control signal network 50 from 
the transfer node 30. And after the node resource situation collection section 71 analyzes the 
received resource situation data and processes parameter adjustment etc., it transmits to the 
network resource situation are recording section 73. The network resource situation are 
recording section 73 memorizes the received data. 

Moreover, the link resource situation collection section 72 receives resource situation data 
through the control signal network 50 from the link resource situation monitor section 322 of the 
transfer node 30. And after the link resource situation collection section 72 analyzes the 
received resource situation data and processes parameter adjustment etc., it transmits to the 
network resource situation are recording section 73. The network resource situation are 
recording section 73 memorizes the received data. 

Moreover, the exclusive control section 74 controls exclusively so that multiplex control may not 
be performed from two or more network configuration control nodes 10 to the same network 
resource. 

Specifically, the exclusive control section 74 receives the notice of a controlled-system node 
resource lock, or the notice of a controlled-system link resource lock from the network 
configuration control node 10 which controls. And the exclusive control section 74 locks the 
network resource which serves as a candidate for exclusive control among the network 
resources memorized by the network resource situation are recording section 73. Here, it means 
memorizing the data in which it is shown that match with the data showing the situation of the 
network resource remembered to lock a network resource by the network resource situation are 
recording section 73, and the network resource concerned is locking. 
[0022] 

[The functional configuration of a network configuration control node] 

Next the functional configuration of the network configuration control node 10 is explained, 
referring to drawing 7 . 

The network configuration control node 10 is equipped with the node functional configuration 
control section 11, the link (pass) configuration control section 12, and the adaptive control 
judging section 13 and the exclusive control demand section 14. 
[0023] 

The adaptive control judging section 13 analyzes the data showing the operating status and the 
operating condition of each resource of the communication-network-system 1 whole 
accumulated in the network resource situation are recording section 73. And the adaptive 



11/24 v 



control judging section 13 judges the right or wrong of node functional arrangement and 
modification of a pass (link) configuration by grasping the condition of failure generating about a 
node resource or a link resource, a congestion condition, a processing load, etc., etc., and change 
of the resource situation according to extension and **** of a node resource or a link resource 
further. 

Moreover, the adaptive control judging section 13 receives the directions data for reconfigurating 
the configuration of the directions data for rearranging the node function from the outside, or a 
link (pass). In a communication network system 1, these directions data are transmitted from the 
node 20 concerned, in case a certain service control node 20 offers the advanced network 
service based on an active network technique. 

Functions, such as the multi-pass setting point for the buffering point for carrying out the buffer 
of the anchor point for controlling a fire wall and a migration communication terminal and the 
migration commo data as an example of the node function which it resets for an advanced 
network service, and multicast communication service, are mentioned. 
[0024] 

From the resource operating condition of a certain node, the adaptive control judging section 13 
transmits the node functional relocation directions data for directing relocation of the node 
function in an applicable node in the node functional configuration control section 1 1, when it 
judges with it being necessary to rearrange a node function. Moreover, when it judges with the 
adaptive control judging section 13 reconfigurating the pass between nodes, the link (pass) 
reconstruction directions data for directing reconstruction of a link (pass) in the link (pass) 
configuration control section 1 2 are transmitted. 
[0025] 

The node functional configuration control section 1 1 receives node functional relocation 
directions data from the adaptive control judging section 1 3, and plans relocation of the node 
function which put the communication-network-system 1 whole into the visual field. 
That is, the node functional configuration control section 1 1 opts for relocation of a node 
function, checking the idle status of a node resource and a link resource by referring to the data 
stored in the network resource situation management node 70. the node functional configuration 
control section 1 1 transmitting the planned node functional relocation information to the link 
(pass) configuration control section 12, and receiving the link (pass) reconstruction data under 
plan from the link (pass) configuration control section 12 to coincidence, — exchanging 
information — a communication network system 1 — it opts for the as a whole more optimal 
node functional arrangement. 

Moreover, the node functional configuration control section 1 1 transmits a function / information 
transfer directions data the whole node for transmitting node functional definition data to the 
node functional source node and destination node which are a candidate for node functional 
relocation, after opting for a node functional relocation plan. 
[0026] 

The link (pass) configuration control section 12 receives link (pass) reconstruction directions 
data from the adaptive control judging section 13, and plans reconstruction of the link (pass) 
which put the communication-network-system 1 whole into the visual field. 
That is, the link (pass) configuration control section 12 plans reconstruction of a link (pass), 
checking the idle status of a link resource and a node resource by referring to the data stored in 
the network resource situation are recording section 73. the link (pass) configuration control 
section 12 transmitting the information about the planned link (pass) reconstruction to 
coincidence at the node functional configuration control section 1 1 , and receiving the information 
about the node relocation under plan from the node functional configuration control section 1 1 - 
- exchanging information — a communication network system 1 — it opts for the as a whole 
more optimal node arrangement and a link (pass) configuration. 

Moreover, the link (pass) configuration control section 12 transmits link (pass) setup / discharge 
directions data for reconfigurating a link (pass) to the transfer node 30 by the side of a link 
setup, after opting for a link (pass) reconstruction plan. 

The exclusive control demand section 14 transmits the exclusive control requested data for 
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locking the network resource concerned to the exclusive control section 74 of the network 
resource situation management node 70, in order to prevent other network configuration control 
nodes' 10 controlling the network resource used as an adaptive control object to coincidence, 
and becoming multiplex control. 
[0027] 

[The configuration of a service control node and a transfer node] 

The service control node 20 and the transfer node 30 are programmable nodes which can change - 
the processing object processed by the function and function concerned. For this reason, it 
becomes possible to distribute and rearrange the function and the network resource to be used 
for realizing the network service which is needed each time according to the demand from the 
network configuration control node 10 or a user terminal 40 by the communication-network- 
system 1 whole. 

Hereafter, the configuration of the service control node 20 and the transfer node 30 is explained. 
[0028] 

[The functional configurat ion of a service control node] 

Drawing 8 is a block diagram for explaining the function of the service control node 20. 

The service control node 20 is a node which offers network services, such as a call control 

function, and a fire wall function, a migration control function of mobile communication. 

As shown in this drawing, the service control node 20 is equipped with the node Management 

Department 21 for managing the self-node 20. Moreover, the node Management Department 21 

has the node functional setting section 21 1 and the node resource situation monitor section 212. 

The node functional setting section 211 receives a function / information acceptance directions 
data a function / information transfer directions data, or the whole node the whole node from 
the node functional configuration control section 1 1 of the network configuration control node 
10. According to the data concerned, the node functional setting section 21 1 transmits the node 
functional definition data which connoted processing-object data, such as software for realizing 
a node function, and office data, User Information, from the node functional definition part 22, or 
performs processing for receiving from other nodes, and sets up the function of the self-node 
20. Here, User Information is information, such as service information which the number for 
identifying a user and the user have joined, positional information, and state-transition 
information. 

The node resource situation monitor section 212 is supervising serially the operating conditions 
and system operating status of the node resource 23 of CPU201, such as an activity ratio. The 
node resource situation monitor section 212 has transmitted serially the resource situation data 
showing the operating condition and system operating status of the supervised node resource 23 
to the node resource situation collection section 71 of the network resource situation 
management node 70. 

Moreover, the node resource situation monitor section 212 detected node events, such as the 
overload condition and failure situation of the node resource 23, extension, and ****, and has 
transmitted the resource situation data showing an overload condition and a failure situation 
concerned, or the fluctuated CPU capacity to the node resource situation collection section 71 
of the network resource situation management node 70 
[0029] 

[The functional configuration of a transfer node] 

Next the functional configuration of the transfer node 30 is explained with reference to drawing 
9 . 

The transfer node 30 is a node which performs data transfer processing of a packet, voice data, 
etc. transmitted from a user terminal 40. 

The transfer node 30 is equipped with the node Management Department 31 and the link 
Management Department 32. The node Management Department 31 has the node functional 
setting section 31 1 and the node resource situation monitor section 312. 

The node functional setting section 31 1 receives a function / information acceptance directions 
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data a function / information transfer directions data, or the whole node the whole node for 
rearranging a node function through the control signal network 50 from the node functional 
configuration control section 11 of the network configuration control node 10. According to the 
data concerned, the node functional setting section 31 1 transmits the node functional definition 
data for realizing a node function from the node functional definition part 33, or performs 
processing for receiving from other nodes, and sets up the function of the self-node 30. 
The node resource situation monitor section 312 is supervising serially the operating condition 
and system operating status of the node resource 34. Packet throughput is contained in the 
candidate for a monitor of the node resource situation monitor section 312. The node resource 
situation monitor section 312 has transmitted the resource situation data which express the 
operating condition and system operating status of the node resource 34 currently supervised 
serially to the node resource situation collection section 71 of the network resource situation 
management node 70. 

Moreover, the node resource situation monitor section 312 detected node events, such as the 
overload condition and failure situation of the node resource 34, and a fluctuated packet 
throughput by extension or and has transmitted the resource situation data showing an 

overload condition and a failure situation concerned, or the fluctuated packet throughput to the 
node resource situation collection section 71 of the network resource situation management 
node 70. 

Moreover, the link Management Department 32 has the link (pass) configuration setting section 
321 and the link resource situation monitor section 322. 

The link (pass) configuration setting section 321 receives link (pass) setup / dischargie directions 
data for reconfigurating a link (pass) through the control signal network 50 from the link (pass) 
configuration control section 12 of the network configuration control node 10, and it 
reconfigurates a link (pass), referring to the link-frame-formation definition part 35 link-frame- 
formation definition data are remembered to be. 

The link resource situation monitor section 322 is supervising serially the operating condition and 
system operating status of the link resource 36. The link activity ratio is contained in the 
candidate for a monitor of the link resource situation monitor section 322. The link resource 
situation monitor section 322 has transmitted the link situation data which express the operating 
condition and system operating status of the link resource 36 currently supervised serially to the 
link resource situation collection section 72 of the network resource situation management node 
70. 

Moreover, the link resource situation monitor section 322 detected link events, such as the 
overload condition and failure situation of the link resource 36, and a changed link band by 
extension or and has transmitted the data showing an overload condition, a failure 

situation, and the link band after fluctuation concerned to the link resource situation collection 
section 72 of the network resource situation management node 70. 
[0030] 

[The function of adaptive control] 

Next, the function of the adaptive control with which the network resource situation 
management node 70 and the network configuration control node 10 are equipped is explained, 
referring to drawing 10 . 

As shown in this drawing, the network resource situation management node 70 performs 
information gathering processing (step S10). The network resource situation collection sequence 
S101 which collects the data for performing a node load distribution and active control (active 
control) in information gathering processing, The notice sequence S102 of a node event 
generating situation for collecting the data which perform node resource congestion evasion, 
failure evasion, node resource extension correspondence, and **** correspondence, The notice 
sequence S103 of a link event generating situation for collecting the data which perform link 
resource congestion evasion, failure evasion, link resource extension correspondence, and 
correspondence is operating to juxtaposition. After the network resource situation management 
node 70 analyzes and processes the network resource situation data showing an operating 
condition, a generating event, etc. of a network resource of a communication network system 1 
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by each sequence S101 and information gathering processing in 102 and 103, it is accumulated in 

the network resource situation are recording section 73. 

[0031] 

Next, the adaptive control judging section 13 of the network configuration control node 10 
analyzes the data showing the operating status and the operating condition of each resource of 
the communication-network-system 1 whole accumulated in the network resource situation are 
recording section 73, and adaptive control judges that it is the need (step S20). namely, the case 
where relocation of a node function and reconstruction of a link (pass) judged whether it was the 
need, and the adaptive control judging section 13 is judged to be unnecessary in a 
communication network system 1 — ( — step S20; unnecessary) — information gathering 
processing (step S10) is performed again. On the other hand, when it is judged that it is required, 
the (step S20; need) and the adaptive control judging section 1 3 progress to a following node 
functional relocation sequence (step S30) and a following link (pass) reconstruction sequence 
(step S40), and perform processing of node functional relocation, and processing of link (pass) 
reconstruction. 
[0032] 

[Network resource information gathering sequence] 

Drawing 1 1 is drawing for explaining the processing which collects the information about the 
situation of a node resource in the network resource situation collection sequence S101 of the 
flow chart of drawing 10 . 

The node resource situation collection section 71 of the network resource situation management 
node 70 receives the data which express packet throughput (number PPS;Packetof packets Per 
Second processed to per second) from the transfer node 30 as an index which shows the busy 
condition of a node resource, and explains the case where the data which express the activity 
ratio (%) of CPU201 from the service control node 20 are received. 
[0033] 

The node resource situation monitor section 312 of the transfer node 30 is supervising the 
packet throughput in the self-node 30, and transmits the data D1 1 showing the packet 
throughput concerned to the node resource situation collection section 71 of the network 
resource situation management node 70 serially. 

Moreover, the node resource situation monitor section 212 of the service control node 20 is 
supervising the activity ratio of CPU201, and transmits the data D12 showing a CPU activity 
ratio to the node resource situation collection section 71 of the network resource situation 
management node 70 serially. 

The node resource situation collection section 71 of the network resource situation management 
node 70 computes the processing load for every node by analyzing the relevance of the data 
concerned and performing parameter adjustment based on the data D1 1 showing the packet 
throughput which received from the transfer node 30 or the service control node 20, or the 
resource situation data showing a CPU activity ratio of data D12 grade. And the node resource 
situation collection section 71 transmits the data D13 which express the processing load for 
every node to the network situation are recording section 73. The network resource situation 
are recording section 73 memorizes the data D13 showing a processing load. 
[0034] 

Drawing 1 2 is drawing for explaining the processing which collects the information about the 
situation of a link resource in the network resource situation collection sequence S101 of the 
flow chart of drawing 10 . 

The link resource situation collection section 72 of the network resource situation management 
node 70 explains the case where the data which express a link activity ratio (%) from the transfer 
node 30 are received as an index which shows the busy condition of a link resource. 
[0035] 

The link resource situation monitor section 322 of the transfer node 30 is supervising the link 
activity ratio of the self^node 30, and transmits the data D21 showing a link activity ratio to the 
link resource situation collection section 72 of the network resource situation management node 
70 serially. 



JP,2004-241846,A [DETAILED DESCRIPTION] 



15/24 ^— V 



The link resource situation collection section 72 of the network resource situation management 
node 70 computes the transfer load for every link resource by analyzing the relevance of data 
D21 each (for example, the activity ratio of a certain link being detected by the transfer node 30 
of link both ends), and performing parameter adjustment based on the data D21 showing the link 
activity ratio received from the transfer node 30. And the link resource situation collection 
section 72 transmits the data D22 showing the transfer load for every link resource to the 
network resource situation are recording section 73. The network resource situation are 
recording section 73 memorizes the data D22 showing a transfer load. 
[0036] 

[Notice sequence of node event generating] 

Drawing 13 is a sequence in case a node event is generating of an overload or a failure in the 
notice sequence S 102 of a node event generating situation of the flow chart of drawing 10 . 
The node resource situation monitor section 212 of the service control node 20 and the node 
resource situation monitor section 312 of the transfer node 30 transmit the data D31 showing 
having detected the overload condition or the failure situation to the node resource situation 
collection section 71 of the network resource situation management node 70, when an overload 
condition or a failure situation is detected. The node resource situation collection section 71 
analyzes the relevance (for example, the fault condition of a certain transfer node 30 can also 
detect the transfer node 30 of opposite) of data D31 comrades which received, and judges by 
which node the overload and the failure situation were detected. And tfte node resource 
situation collection section 71 transmits the data D32 showing the notice of an alarm for every 
node to the network resource situation are recording section 73. 

The network resource situation are recording section 73 memorizes the data D32 showing the 
notice of an alarm. 

In addition, although the sequence for calling off an alarm is also needed in fact, it is omitting by 

a diagram. 

[0037] 

Drawing 14 is a sequence in case a node event is extension and **** of a node resource in the 
notice sequence S102 of a node event generating situation of the flow chart of drawing 10 . 
The node resource situation collection section 71 of the network resource situation management 
node 70 as an index of the fluctuation node resource in the case of extension of a node, or #### 
From the transfer node 30, the data showing the packet throughput after extension or #### 
(PPS;Packet Per Second) are received. From the service control node 20 The case where the 
CPU throughput after extension or **** (MIPS; Million Instructions Per Second) is received is 
explained referring to drawing 14 . 
[0038] 

The node resource situation monitor section 312 of the transfer node 30 is supervising 
generating of the node event in the self-node 30. 

If it detects that the node resource was extended or *#**(ed) by the self-node 30, the node 
resource situation monitor section 312 will measure the packet throughput which increased or 
decreased, and will transmit the data D41 showing the packet throughput after the fluctuation 
concerned to the node resource situation collection section 71 of the network resource situation 
management node 70. 

Moreover, the node resource situation monitor section 212 of the service control node 20 is 
supervising generating of the node event in the self-node 20. 

If it detects that the node resource of the self-node 20 was extended or #***(ed), the node 
resource situation monitor section 212 will measure the CPU throughput which increased or 
decreased, and will transmit the data D42 showing the CPU throughput after the fluctuation 
concerned to the node resource situation collection section 71 of the network resource situation 
management node 70. 

The node resource situation collection section 71 of the network resource situation management 
node 70 grasps how the node resource was changed for every node by analyzing the relevance 
of the data D41 showing the packet throughput after the fluctuation received from the transfer 
node 30, and the data showing the CPU throughput D42 after the fluctuation received from the 
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service control node 20, and performing parameter adjustment. And the node resource situation 
collection section 71 transmits the data D43 which notify the resource modification situation for 
every node to the network resource situation are recording section 73. The network situation 
are recording section 73 memorizes the data D43 concerned. 
[0039] 

[Notice sequence of a link event generating situation] 

Drawing 15 is a sequence in case a link event is generating of an overload or a failure in the 
notice sequence S103 of a link event generating situation of the flow chart of drawing 10 . 
The link resource situation monitor section 322 of the transfer node 30 transmits the data D51 
showing having detected the overload condition and failure situation of a link resource to the link 
resource situation collection section 72 of the network resource situation management node 70, 
when an overload condition and a failure situation are detected. The link resource situation 
collection section 72 judges by which link the overload and the failure situation were detected, or 
whether it is in what kind of situation, after taking into consideration the relevance (for example, 
the fault condition of a certain link can be detected by the transfer node 30 of link both ends) of 
the data which received etc., and it creates the notice of an alarm which connoted these data. 
And the link resource situation collection section 72 transmits the data D52 showing the notice 
of an alarm for every link to the network resource 'situation are recording section 73. The 
network resource situation are recording section 73 memorizes the data D52 showing the notice 
of an alarm for every link. 

In addition, although the sequence of various alarm release is also needed, it is omitting by a 

diagram. 

[0040] 

Drawing 16 is a sequence in case a link event is extension and **** of a link resource in the 
notice sequence S103 of a link event generating situation of the flow chart of drawing 10 . Here, 
a link band (bps; bit per second) is used as an index of a fluctuation link resource to extension 
and **** of a link resource. 

The link resource situation monitor section 322 of the transfer node 30 will measure the link 
band which increased or decreased in number, if extension and **** of a link resource are 
detected. And the link resource situation monitor section 322 transmits the data D61 for 
notifying the link band after fluctuation to the link resource situation collection section 72 of the 
network resource situation management node 70. The link resource situation collection section 
72 judges how many fluctuation of a link resource occurred, after taking into consideration the 
relevance of data D61 comrades which received. And the link resource situation collection 
section 72 transmits the data D62 showing the resource change notice for every link resource 
including the judged result to the network resource situation are recording section 73. The 
network resource situation are recording section 73 memorizes the received data D62. 
[0041] 

[Node functional relocation sequence] 

Next, with reference to drawing 1 7 , the node functional relocation sequence S30 in the flow 
chart of drawing 10 is explained. 

First, as shown in this drawing, the adaptive control judging section 13 of the network 
configuration control node 10 performs adaptive control need judging processing (step S501). 
When the adaptive control judging section 13 judges with adaptive control being required, the 
exclusive control demand section 14 transmits the exclusive control requested data for requiring 
exclusive control to the exclusive control section 74 of the network resource situation 
management node 70 by locking the node resource concerned etc. so that the node resource or 
event used as the target of adaptive control may not serve as a controlled system by other 
network configuration control nodes 10 (step S502). And the adaptive control judging section 13 
transmits node functional relocation directions data to the node functional configuration control 
section 11 of the network configuration control node 10 (step S503). 

The node functional configuration control section 1 1 receives node functional relocation 
directions data, and plans relocation of a node function (step S504). And the node functional 
configuration control section 11 exchanges information by receiving the data of the link (pass) 
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reconstruction plan under plan in the link (pass) configuration control section 12 while 
transmitting the data showing arrangement of the planned node function to the link (pass) 
configuration control section 1 2 (step S505). Thereby, the node functional configuration control 
section 1 1 forms site planning of the more nearly optimal node in harmony with the link (pass) 
configuration control section 12. Moreover, the node functional configuration control section 1 1 
transmits the data for receiving the data showing the situation of the network resource 
accumulated in the network resource situation are recording section 73 (step S506). The node 
functional configuration control section 1 1 by this from the network resource situation are 
recording section 73 By receiving the data showing the operating status and the operating 
condition of each resource of the communication-network-system 1 whole (step S507), and 
there being a current opening and checking the resource which is not locked by other network 
configuration control nodes 10 As node functional relocation planned, it judges whether node 
functional definition data can be transmitted to the node of the functional destination from the 
node of the functional source (step S508). When judged with it being impossible, the (step 
S508;NG) node functional configuration control section 1 1 carries out node functional site 
planning again (step S504). On the other hand, when judged with it being possible, the (step 
S508;O.K.) node functional configuration control section 1 1 is data showing the relocation plan of 
a node function, and the locked resource is canceled while updating the network resource 
situation are recording section 73 (step S509). The node functional configuration control section 
1 1 receives the data showing the completion of updating from the network resource situation are 
recording section 73 (step S510). 

Next, the node functional configuration control section 1 1 performs processing for performing a 
node functional definition data transfer from the node of the functional source to the node of the 
functional destination based on the relocation plan of a node function. 

every node for the node functional configuration-control section 11 to specifically perform the 
directions which transmit node functional definition data to the node of the functional source 
a function / information-transfer directions data — transmitting (step S51 1) — a function / 
information acceptance directions data transmit the whole node for performing the directions 
which receive node functional definition data in the node of the functional destination (step 

5512) . 

The node of the functional source reads node functional definition data (processing-object data, 
such as software for realizing a node function, office information, and User Information) from a 
self-node by receiving a function / information transfer directions data the whole node (step 

5513) . And the node of the functional source transmits the read data concerned to the node of 
the functional destination (step S514). 

A functional destination node changes the node function and processing object of a self-node by 
memorizing the node functional definition data received from the functional source node to a 
node functional definition part, and setting up so that the node function in which it is expressed 
by node functional definition data can be realized (step S515). And the data for notifying that the 
node function and the transfer of various information completed the functional destination node 
are transmitted to the node functional configuration control section 1 1 of the network 
configuration control node 10 (step S516). 

The node functional configuration control section 1 1 transmits the data for notifying the 
completion of node functional relocation to the adaptive control judging section 13 (step S517). 
In addition, when relocation processing of node functions, such as securing another pass 
between the same nodes by generating of a link failure etc., is unnecessary, you may make it skip 
this sequence. 
[0042] 

[Link (pass) reconstruction sequence] 

Next with reference to drawing 18 and drawing 19 , the link (pass) reconstruction sequence S40 
in the flow chart of drawing 10 is explained. 

As shown in this drawing, the adaptive control judging section 13 of the network configuration 
control node 10 performs adaptive control need judging processing (step S601). When it judges 
with the adaptive control judging section 13 needing adaptive control, the exclusive control 
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demand section 14 transmits the exclusive control requested data for demanding to control 
exclusively by locking a link resource and an event concerned to the exclusive control section 74 
of the network resource situation management node 70 so that the link resource or event used 
as the target of adaptive control may not serve as a controlled system by other network 
configuration control nodes 10 (step S602). And the adaptive control judging section 13 
transmits the link (pass) reconstruction directions data which direct reconstruction of a link 
(pass) to the link (pass) configuration control section 12 of the network configuration control 
node 1 0 (step S603). 

The link (pass) configuration control section 12 plans reconstruction of a link or pass (step 
S604). And the link (pass) configuration control section 12 exchanges information by receiving 
the data which express the node functional relocation plan under plan with the node functional 
configuration control section 1 1 while transmitting the data showing reconstruction of the 
planned link (pass) to the node functional configuration control section 1 1 (step S605). Thereby, 
the link (pass) configuration control section 12 forms the more nearly optimal link (pass) 
reconstruction plan in harmony with the node functional configuration control section 1 1 . 
Moreover, the link (pass) configuration control section 12 transmits the data for receiving the 
data showing the situation of the network resource accumulated in the network resource 
situation are recording section 73 (step S606). Thereby, the link (pass) configuration control 
section 12 judges whether a link (pass) can be set up as link (pass) reconstruction planned by 
receiving the data showing the operating status and the operating condition of each resource of 
the communication-network-system 1 whole from the network resource situation are recording 
section 73 (step S607), and checking the resource which there is a current opening and is not 
locked by other network configuration control nodes 10 (step S608). When judged with it being 
impossible, (step S608; NG) and the link (pass) configuration control section 12 carry out a link 
(pass) reconstruction plan again (step S604). On the other hand, when judged with it being 
possible, (step S608; O.K.) and the link (pass) configuration control section 12 are data showing 
the reconstruction plan of a link (pass), and the locked resource is canceled while updating the 
network resource situation are recording section 73 (step S609). The link (pass) configuration 
control section 12 receives the data showing the completion of updating from the network 
resource situation are recording section 73 (step S610). 

Next the link (pass) configuration control section 12 performs a setup and discharge of a link 
(pass) based on a link (pass) reconstruction plan. 

Specifically, the link (pass) configuration control section 12 transmits link (pass) setup / 
discharge directions data to transfer node 30a used as the start point of link (pass) 
reconstruction (step S611). While link (pass) configuration setting section 321 of transfer node 
30a a searches the link resource to transfer node 30b used as the countering point of an 
establishment link (pass), the link resource to transfer node 30c used as the countering point of 
a discharge link (pass) is searched (step S612). And link (pass) configuration setting section 321a 
transmits the data of a pass setting request to transfer node 30b (step S613). Link (pass) 
configuration setting section 321 of transfer node 30b which received data concerned b performs 
processing which sets pass with transfer node 30a using the link resource of self-node 30b (step 
S614). Link (pass) configuration setting section 321b transmits the data in which it is shown that 
a setup of pass was completed to transfer node 30a after the completion of a setting of pass 
(step S615). Next, link (pass) configuration setting section 321of transfer node 30a a transmits 
the data for requesting discharge of pass with sel^node 30a to transfer node 30c (step S616). 
By canceling the connected pass, link (pass) configuration setting section 321 of transfer node 
30c c releases the link resource currently used (step S617), and transmits the data in which it is 
shown that discharge of pass was completed to transfer node 30a (step S618). The data showing 
a setup of a link (pass) and processing of discharge having completed link (pass) configuration 
setting section 321 of transfer node 30a a are transmitted to the link (pass) configuration control 
section 12 of the network configuration control node 10 (step S619). The link (pass) 
configuration control section 12 transmits the data in which it is shown that link (pass) 
reconstruction was completed to the adaptive control judging section 1 3 (step S620) 
[0043] 
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[Operation] 

Next, the example of operation in the above-mentioned configuration is explained. 
Drawing 20 is drawing for explaining the actuation in the case of moving between the service 
control nodes 20 according to the migration situation of the user who carried the user terminal 
40 for the migration control function for communicating moving the location of the user terminals 
40, such as a portable telephone. 

As a premise, the user terminal 40 should move to the ** area of transfer node 30b from the ** 
area of transfer node 30a. 

As shown in this drawing, first, nearby transfer node 30b detects migration of a user terminal 40, 
and an adaptive control demand is given to network configuration control node 10b (P1). 
The adaptive control judging section 13 of network configuration control node 10b performs 
adaptive control judging processing to the appearance stated with the above-mentioned 
configuration (P2). This judges with the adaptive control judging section 13 needing node 
functional relocation. In performing relocation and reconstruction to the network resource 
situation management node 70, the exclusive control demand section 14 of network configuration 
control node 10b transmits the exclusive control requested data for requiring the lock of a 
network resource used as a controlled system (P3). The exclusive control section 74 of the 
network resource situation management node 70 prevents the multiplex control from other 
network configuration control nodes 10 by receiving the requested data concerned and locking 
the network resource of a controlled system. And the adaptive control judging section 13 of 
network configuration control node 10b transmits node functional relocation directions data to 
the node functional configuration control section 11, and transmits link (pass) reconstruction 
directions data to the link (pass) configuration control section 12. The node functional 
configuration control section 1 1 and the link (pass) configuration control section 12 of network 
configuration control node 10b In data and the link (pass) configuration control section 12 which 
show the node functional relocation plan under plan in the data showing the operating condition 
of the network resource accumulated in the network resource situation collection section 73, or 
the node functional configuration control section 1 1, the link (pass) reconstruction plan under 
plan By referring to the shown data, the situation of a network resource is checked (P4) and the 
optimal reconstruction plan is formed. That is, the node functional configuration control section 
11 of network configuration control node 10b determines that the node functional definition data 
(data showing the state-transition information on the user terminal 40 required for a migration 
control function or continuous migration control) of service control node 20a will rearrange to 
service control node 20b. Moreover, it is determined that the link (pass) configuration control 
section 12 of network configuration control node 10b will reconfigurate the pass for the radio 
which consisted of user terminals 40 via the transfer nodes 30a, 30c, 30e, and 30f on the pass 
which goes via the transfer nodes 30b, 30d, and 30f. And the node functional configuration 
control section 11 of network configuration control node 10b transmits a function / information 
acceptance directions data to service control node 20a and service control node 20b the whole 
node with a function / information transfer directions data the whole node (P5). Thereby, node 
functional definition data are transmitted to service control node 20b through the information 
transfer network 60 from service control node 20a (P6). 
[0044] 

Next, the link (pass) configuration control section 12 of network configuration control node 10b 
transmits a link (pass) reset / directions data to transfer node 30c and transfer node 30d (P7). 
This changes the link resource of which a user terminal 40 and transfer nodes [ 30a, 30c, 30e, 
and 30f ] pass is canceled and which, on the other hand (P8), reconfigurates the pass to the 
user terminal of a user terminal 40, the transfer nodes 30b, 30d, and 30f, and the 
communications-partner point (P9), and is used transfer node 30c and transfer node 30d. 
Relocation of a migration control function is realized by each above process. 
[0045] 

In addition, when service control node 20b has already realized the migration control function, a 
node functional definition data transfer becomes unnecessary. Moreover, in a mobil radio 
communication network, since the centralized control of the User Information bodies (service 
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information, positional information, etc. which the number for identifying a user and the user have 
joined) is usually carried out by another node, the information about the user who transmits 
turns into only state-transition information required for continuous migration control of the user 
terminals 40, such as a talk state of a user terminal 40, and accounting information. Moreover, in 
the case of the communication network system 1 equipped with the information transfer network 
60 as shown in drawing, and the control signal network 50, to the channel for transmitting node 
functional definition data, both one of the information transfer network 60 and the control signal 
networks 50 or the information transfer network 60 and the control signal network 50 is usable. 
Moreover, the node function to rearrange can apply the control system which transmits a node 
function like this example, when it is a firewall function for preventing invasion of inaccurate 
data, and a buffering function for carrying out the buffer of the data for mobile communication. 
[0046] 

[The 2nd operation gestalt] 

Next the 2nd operation gestalt concerning this invention is explained. 
[Elements of the Invention] 

Drawing 21 is the block diagram showing the configuration of the communication network system 
1 concerning the 2nd operation gestalt of this invention. The Internet corresponds to such a 
network gestalt. A different part from the 1st operation gestalt is the point that the channel for 
information transfer and the channel for a control signal transfer are not divided into the control 
signal network 50 and the information transfer network 60 like the 1st operation gestalt, but data 
are altogether transmitted through information / control signal transfer network 80. 
Moreover, in the 1st operation gestalt, although the data transmitted from a user terminal 40 are 
transmitted through the service control node 20 applicable to the exchange etc., with the 2nd 
operation gestalt, the points transmitted without data necessarily minding the service control 
node 20 differ. 

Since configurations other than the above are the same as that of the 1 st operation gestalt, the 

duplicate explanation is omitted. 

[0047] 

[Operation] 

Next, actuation of the 2nd operation gestalt is explained. 

Drawing 22 is drawing for explaining the actuation which transmits a call control function, in 
order to avoid the congestion of a node. 

The network configuration control node 10 shall detect the congestion condition of the network 
resource for processing the call control generated in service control node 20a as a premise, and 
an application control judging shall be performed. 

First, the adaptive control judging section 13 of the network configuration control node 10 
checks serially the data showing the situation of the network resource accumulated in the 
network resource situation are recording section 73 (P1), and detects that the network resource 
for call control is in a congestion condition in service control node 20a. And the adaptive control 
judging section 13 judges with node functional relocation and link (pass) reconstruction being 
required by what adaptive control judging processing is performed for (P2). In performing 
reconstruction and relocation, the exclusive control demand section 14 of the network 
configuration control node 10 transmits the exclusive control requested data for requiring the 
lock of a network resource used as a controlled system to the network resource situation 
management node 70 (P3). By receiving the requested data concerned and locking the network 
resource of a controlled system, the exclusive control section 74 of the network resource 
situation management node 70 controls exclusively in order to prevent the multiplex control from 
other network configuration control nodes 10. And the adaptive control judging section 13 
transmits node functional relocation directions data to the node functional configuration control 
section 1 1, and transmits link (pass) reconstruction directions data to the link (pass) 
configuration control section 1 2. The situation of a network resource checks and the node 
functional configuration-control section 11 and the link (pass) configuration-control section 12 
stand the optimal reconstruction plan by referring to the data in which the node functional 
relocation plan under plan is shown in the situation of a network resource and the node 
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functional configuration-control section 1 1 accumulated in the network resource situation are- 
recording section 73, and the data the link (pass) reconstruction plan under plan is shown at the 
link (pass) configuration-control section 12. The node functional configuration control section 11 
has an opening in the node resource of service control node 20b ( and checks not being locked by 
other network configuration control nodes 10, and, specifically, determines that it will relocate 
the node functional definition data (the software, station information, and User Information for 
realizing a node function) of service control node 20a to service control node 20b. Moreover, it is 
determined that the link (pass) configuration control section 12 will reconfigurate the pass 
between the user terminals 40 and service control node 20a which are connected via the 
transfer nodes 30a, 30e, 30b, and 30c on the pass which goes via the transfer nodes 30a, 30e, 
30b, and 30d. And the node functional configuration control section 1 1 transmits a function / 
information acceptance directions data to service control node 20a and service control node 20b 
the whole node with a function / information transfer directions data the whole node (P4). 
Service control node 20a transmits node functional definition data to service control node 20b 
through information / control signal transfer network 80 (P5). 

Next the link (pass) configuration control section 12 of the network configuration control node 
10 transmits link (pass) setup / discharge directions data to user-terminal 40 nearby transfer 
node 30a (P6). Thereby, transfer node 30a cancels pass with transfer node 30c while setting the 
pass which goes via 30a, 30e, 30b, and 30d (P7) (P8). 

A call control function is rearranged by each above process, and node congestion evasion is 

realized according to it. 

[0048] 

In addition, in order to make the service control node 20 in the ** area memorize User 
Information in the case of network configuration as shown in drawing, it is necessary to transmit 
not only transition information but User Information, such as service information which the user- 
identification number and the user have joined, to coincidence. 

Moreover, such a control system is applicable also to node failure avoidance control or node 

load-distribution control. 

[0049] 

Drawing 23 is drawing for explaining the actuation which realizes a copy function to service 
control node 20a ignited by the data for requiring the adaptive control from a user terminal 40 in 
the 2nd operation gestalt. As such adaptive control, the efficient multicast service realized with 
an active network technique is mentioned, for example. That is, it is the case where a users user 
terminal 40 is made to newly participate to the service control node 20 belonging to a multicast 
tree. 

First, a user transmits application control requested data from a user terminal 40 (P1). The 
adaptive control judging section 13 of the network configuration control node 10 receives 
adaptive control requested data, and judges with node functional relocation and link (pass) 
reconstruction being required by what an adaptive control judging is performed for (P2). Next, in 
performing reconstruction and relocation, the exclusive control demand section 14 of the 
network configuration control node 10 transmits the exclusive control requested data for 
requiring the lock of a network resource used as a controlled system to the network resource 
situation management node 70 (P3). By receiving the requested data concerned and locking the 
network resource of a controlled system, the exclusive control section 74 of the network 
resource situation management node 70 controls exclusively in order to prevent the multiplex 
control from other network configuration control nodes 10. And the adaptive control judging 
section 13 transmits node functional relocation directions data to the node functional 
configuration control section 11, and transmits link (pass) reconstruction directions data to the 
link (pass) configuration control section 1 2. The situation of a resource checks (P4) and the 
node functional configuration-control section 1 1 and the link (pass) configuration-control section 
12 stand the optimal reconstruction plan by referring to the data in which the node functional 
relocation plan under plan is shown in the situation of a network resource and the node 
functional configuration-control section 1 1 accumulated in the network resource situation are- 
recording section 73, and the data the link (pass) reconstruction plan under plan is shown at the 
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link (pass) configuration-control section 12. The node functional configuration control section 11 
is a node to which service control node 20a belongs to a multicast tree, and, specifically, checks 
that an opening is in a processing resource. And it is determined that the node functional 
configuration control section 1 1 will transmit a copy function to service control node 20a. 
Moreover, it is determined that the link (pass) configuration control section 12 will constitute the 
pass between a user terminal 40 and service control node 20a via the transfer nodes 30a, 30e, 
30b. and 30c. And the node functional configuration control section 1 1 transmits a function / 
information acceptance directions data to service control node 20a the whole node (P5). Service 
control node 20a arranges the node functional definition data for defining the copy function for 
performing a multicast to a user terminal 40 to self-node 20a (P6). 

Next, the link (pass) configuration control section 12 transmits link (pass) setup / discharge 
directions data to transfer node 30a (P7). Thereby, transfer node 30a constitutes the pass 
between the user terminals 40 and service control node 20a which go via 30e, 30b, and 30c (P8). 

[0050] 

As mentioned above, in a communication network system 1, since the information transfer 
function of the transfer node 30 and the service control function of the service control node 20 
which are in a idle state according to a heavy load condition or a failure are rearranged to the 
node which is generous in processing capacity, evasion of a load distribution, congestion, or a 
failure can be performed. Thereby, since the statistics multiplex (statistical multiplexing) of a 
network resource is performed by the communication-network-system 1 whole, it can become 
possible to decrease a node facility and facility cost can be reduced. Moreover, since the load 
distribution is carried out by the communication-network-system 1 whole also to the unsteady 
increment in traffic, measures, such as a use limit, can be eased. Furthermore, since it is 
collecting automatically at the network resource situation management node 70 and are 
recording management of the information about node events, such as extension, *♦**, etc. of a 
node facility and a link facility, is carried out, it becomes possible to utilize for a deployment of 
the information concerned of a network resource. 

This invention offers common resource management and control system to all network services 
or applications in the communication network system 1 which performs application control of a 
network resource. In this invention, the ecad network which makes optimum usage of a network 
resource possible is realized by making application control of a node function and a link (pass) 
configuration cooperate. 
[0051] 

[Modification(s)] 

As mentioned above, although the operation gestalt of this invention was explained, this 
invention can be carried out with other various gestalten, without deviating from the main 
description. The operation gestalt mentioned above is what [ only ] illustrated one mode of this 
invention. In addition, as a modification, the following can be considered, for example. 
[0052] 

(1) In the above-mentioned operation gestalt, although explained as a programmable node which 
can change the software for realizing a node function for the service control node 20 and the 
transfer node 30, and the data of a processing object, it is not limited to this. 

It depends for the degree of freedom which distributes communications processing all over a 
network on the level which can change a node function, that is, it consisted of completeness 
programmable nodes, i.e., the node which can redefine a node function completely, — if it 
becomes communication-network-system 1 — communications processing — which node — 
also setting — realizable — a location — it becomes free. In the case of the communication 
network system 1 which, on the other hand, consisted of nodes which can change only a 
processing object, without the ability changing a function, it becomes rearrangeable 
[ communications processing ] only between the nodes which offer the same function. 
[0053] 

(2) In the above-mentioned operation gestalt, although it was explained that the network 
resource consisted of a node resource and a link resource, it is not limited to this but may 
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include the resource of other concepts in a network resource. Moreover, about the situation of a 
node resource or a link resource, a node event, and a link event, it is not limited to a CPU 
activity ratio, congestion, etc. which were shown with the above-mentioned operation gestalt, for 
example, indexes, such as an incidence rate of paging and a time delay, may be used. 
[0054] 

(3) In the above-mentioned operation gestalt although it is the radical of the premise that the 
service control node 20 and the transfer node 30 which constitute a communication network 
-■ system 1 are being fixed beforehand (there is no fluctuation of the number of nodes) and the 
structure of the adaptive control for using the network resource of the communication-network- 
system 1 whole the optimal was explained, the adaptive control in this invention can be applied, 
also when a new node is added to a communication network system 1. 

When a new node is added, specifically, the network resource situation data about a new node 
are transmitted to the network resource situation management node 70 from a new node and the 
node concerned concerned, and the node which opposes. The network configuration control 
node 10 performs adaptive control of the network resource in the communication-network- 
system 1 whole including a new node based on the network resource situation data stored in the 
network resource situation are recording section 73 of the network resource situation 
management node 70. 
[0055] 

[Effect of the Invention] 

As explained above, this invention can realize the ecad network which enables optimal use of a 
network resource by making a node function and the adaptive control of link frame formation 
cooperate. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the communication network 
system concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is the block diagram showing the hardware configuration of the network 
configuration control node concerning this operation gestalt. 

[D rawing 3] It is the block diagram showing the hardware configuration of the service control 
node concerning this operation gestalt. 

[Drawing 4] It is the block diagram showing the hardware configuration of the transfer node 
concerning this operation gestalt. 

[Drawing 5] It is the block diagram showing the hardware configuration of the network resource 
situation management node concerning this operation gestalt. 

[Drawing 6] It is a block diagram for explaining the function of the network resource situation 
management node concerning this operation gestalt. 

[Drawing 7] It is a block diagram for explaining the function of the network configuration control 
node concerning this operation gestalt. 

[Drawing 8] It is a block diagram for explaining the function of the service control node 
concerning this operation gestalt. 

[Drawing 9] It is a block diagram for explaining the function of the transfer node concerning this 
operation gestalt. 

[Drawing 10] It is a flow chart for explaining the function of the adaptive control with which the 
network resource situation management node concerning this operation gestalt and a network 
configuration control node are equipped. 

[Drawing 1 1] In the network resource information gathering sequence concerning this operation 
gestalt, it is a sequence for explaining the processing which collects the information about the 
situation of a node resource. 

[Drawing 12] In the network resource information gathering sequence concerning this operation 
gestalt, it is a sequence for explaining the processing which collects the information about the 
situation of a link resource. 

[Drawing 13] In the notice sequence of a node event generating situation concerning this 
operation gestalt, it is a sequence in case a node event is generating of an overload or a failure. 
[Drawing 14] In the notice sequence of a node event generating situation concerning this 
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operation gestalt, it is a sequence in case a node event is extension and **** of a node 
resource. 

[Drawing 15] In the notice sequence of a link event generating situation concerning this 
operation gestalt, it is a sequence in case a link event is generating of an overload or a failure. 
[Drawing 16] In the notice sequence of a link event generating situation concerning this 
operation gestalt, it is a sequence in case a link event is extension and **** of a link resource. 
[Drawing 17] It is drawing for explaining the node functional relocation sequence concerning this 
operation gestalt. 

[Drawing 18] It is drawing for explaining the link (pass) reconstruction sequence concerning this 
operation gestalt. 

[Drawing 19] It is drawing for explaining the link (pass) reconstruction sequence concerning this 
operation gestalt. 

[Drawing 20] It is drawing for explaining the actuation in the case of making between service 
control nodes transmit a migration control function according to the migration situation of a user 
terminal concerning this operation gestalt. 

[Drawing 21] It is the block diagram showing the configuration of the communication network 
system concerning the 2nd operation gestalt of this invention. 

[Drawing 22] In order to avoid the congestion of the node concerning this operation gestalt, it is 
drawing for explaining the actuation which rearranges a call control function. 

[Drawing 23] It is drawing for explaining the actuation which realizes a copy function to a service 
control node ignited by the data for requiring the adaptive control from the user terminal 
concerning this operation gestalt. 
[Description of Notations] 

1 .... A communication network system, 10 .. A network configuration control node, 20 .. Service 
control node, 30 .... 21 A transfer node, 31 .. The node Management Department, 32 Link 
Management Department, 11 .... The node functional configuration control section, 12 .. Link 
(pass) configuration control section, 13 .... The adaptive control judging section, 14 .. 211 The 
exclusive control demand section, 31 1 .. Node functional setting section, 212 312 .... The node 
resource situation monitor section, 322 .. Link resource situation monitor section, 321 .... The link 
(pass) configuration setting section, 50 .. A control signal network, 60 .. Information transfer 
network, 70 [ .. The network resource situation are recording section, 74 / .. The exclusive 
control section, 80 / .. Information / control signal transfer network. ] .... A network resource 
situation management node, 71 .. The node resource situation collection section, 72 .. The link 
resource situation collection section, 73 
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